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liUtgrapliical Memoir of the UUe Henkv Kuiil, M. P. Doctor 
of Naturnl History, c^r. cjf-f-. * 

H EXRY KiiiiL AVUK born at Hanau, on the 17ih September 
1797. Ills father, Jolin Henry Khhl, was president of the pro¬ 
vincial court of judicature, an office wliich he still continues to 
disfJiarge. His mother, Maria Juditli Walther, who died at an 
advanced age, was the daugliter of Frederick William Walther, 
who was Councillor of State at Hanover, 

Kiihl, who was by nature endo\ved with an excellent genius, 
was, from his earliest years, so fond of the study of natural his- 
tory, that he usually devoted to it all his spare hours after the 
ordinary labours of the school had been performed. He hap- 
ptaied to he born at a time and in a country which were parti- 
cularl 3 f favourable to the cultivation of his genius; for no one 
will deny that the discoveries, by which many parts of natural 
*liistory have of late ^ears been elucidated, are in no small de¬ 
gree to be attributed to the naturalists on the Ma 3 nie. 

In* the numlTcr of these were many friends of his father, such 
as Leisler, Meyer, Gtertner, and,,pc Leonhard. The two for- ** 
nier introduceii him to the study oi ^geology, Gaertner to ^lat of 
botany, while Leonhard taught hiin^that of mineralogy in ge¬ 
neral. But he was especially indebted to the care of Leisler, 

* Prepared from the Memoirs of the Academia Cwsatea of Iieopoldino-Carolintc. * 

apkit, — ,iUT.Y 1836. 
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2 Biographical Memoir of the late Henry Kiihl. 

wko, being without children liiinself, and knowing Kiihl to 1 k' 
very fund of the study of natural history, and jxisscsscdof great 
talents, took liim into his society, which proved of the gi’eatest 
advantage to him. For Leisler was president of the association 
which had been formed at Hanau not long Ijeforo,’ for the salt' 
and exchange of objects of natural history, and an opportunity 
was tlius afforded him of Imndling and examining these objects. 
He himself collected new specimens for the museum in the sur¬ 
rounding country, and traiismitt('d them in a sufficiently {iuislu*d 
condition ; and besides, freeii his frieiul of much of the lulMmr 
to which his literary connections sul>jec*ted him. He met him 
daily at those liunting excursions which proveil of so much be¬ 
nefit to the omithology of Eiinjpe, accom{)anied him on these 
expeditions, and, in short, w'as conducted by him into the only 
path by which the assiduous investigator of nature cjiii be led to 
acquire a true knowledge of the objects of his pursuit. 'I'lie 
consequence was, that Kiihl, while yet a boy, was much better 
acquainted willi these objects tlian often fal].s to the lot of peo¬ 
ple considerably advanced in years. In this manner he obtnin- 
etl a much more complete knowledge of the natural production.^ 
of the country of Hanau than could have liecn expected at hi.s 
early age; and, at the same time, so improved the natural acu¬ 
men of his mind, lliat he afterwards detected, in otlier |>arts o!" 
the earth, oljct'ts wliich had eluded the observation of many na¬ 
turalists. 

Without allowing their proper n eight to these circumstan¬ 
ces, it will scarcely be credited that Kiihl, when only nineteen 
years of age, had already gone ovgr the whole range of minera¬ 
logy under the instruction of Leonhard, examined a great num¬ 
ber of the.|dants growing in Wetteravia, with the assistance of 
Goertner,’and acquired a knowledge of all the quadrupeds, birds 
and fishes, of the middle parts of Europe. Besides, at this age, 
he published, in the Wette^gwen Annalen, vol. iv., a paper on 
the bits of Germany, in which several species were descril>ed for 
the first time by himself/ After Leisler’s death, which hap- 
pentid on the 18th November 1813, he undertook the charge of 
the zoological department of the institution mentioned above, fur 
the sale and exchange of natural curiosities. Nor were his 
^seienfftfe- pursuits interrupted by the accession of these new Is^- 
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hours; for although he managed nearly the whole business 
himself, he so assiduously cultivated them as to be taken notice 
of by the most illustrious naturalists of our time. 

After having undergone the usual preparatory exfrdses in 
the Latin school of Hanau, he determined to proceed to the Uni¬ 
versity of Heidelberg, with the design^ of devoting his whole 
life to 4he study of natural history, and the resolufion of pa¬ 
tiently submitting to all the inconveniences which, from the 
want of sufficient pecuniary resources, he foresaw could not be 
avoided, in the pursuit of this science. On this oceasion he 
writes in the following manner to his friend Tlojes: “ What li¬ 
terary profession 1 shall follow, I do not know. This I know, 
however, that, without the study of natural history, I cannot 
live. I therefore wish, with all my heart, that whatever situa¬ 
tion I may have in future, it may leave for me a few by-hours, 
in which I may indulge in those investigations which are of all 
others the most agreeable to me. I do not seem to have l)cen 
born fm* the study of law, which seme recommend to me to fol¬ 
low ; and so 1 imagine my Ik'sI plan will be to study medicine. 
Hut I should gladly rcnouiux* this also, the moment an op|)or- 
tunity might <x;cur, that I might give myself wholly up to na¬ 
tural history. But if’ this do not happen, I shall accommodate 
myself to circumstances, and study medicine, for physicians are 
ret]uired all the w'orld over; and when my studies arc finished, 

1 shall endeavour, if {K)ssible, to get out to America, or where- 
ever fortune may lead.'" 

He, therefore, in the month of September 1816, had made 
up his*mind to go to Heidelberg, when Theodore Van Swin- 
^leren, one of the Groningen professors, becoming acquainted 
witJi him, prevailed* upon him to follow him to Groningen. 
This arrangement was fortunate for Kiihl; for although his ge¬ 
nius and assiduity w'ould have led him to eminence, indepen¬ 
dently of Swinderen, yet this ol^ect could only ha^e been at- “ 
tained by a loifger >vay, and after ii^iich time. For w'itfe wJiat 
cUfficulties would he have liad to struggle, and how many sour¬ 
ces wliich Holland disclosed would have been lost to lum ? • But 
here, under an entirely different sky,—^in the midst of other 
plants and other animals,—in the vicinity of the sea, which he 

A 2 
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hsai long wished to bdiold, and access furnished to the rich col-' 
l^ions of Holland,—^lie daily saw new objects to excite alresli 
his thirst after knowledge. In short, he there found opportu¬ 
nities of improvement which few other places could lietter afford. 

DitHculties, however, occurred, which presented obstacles to 
his departure for Holland; but these were removed by the kind¬ 
ness of SwTnderen, who felt much interested in him, and; more¬ 
over, was influenced by the hope* that he would prove an ho¬ 
nour to the university of which lie himself was a member. At 
the end of September 1816, Kiihi arrived at Groningen, and 
from this time they pursued their studies together. It happened 
that Swinderen had then commenced his lectures on Natural His¬ 
tory, which being on a larger scale, usually occupied four years 
in continuance, whereas his ordinai*y lectures were finished within 
a year. Kiihi, therefore, was admitted into the number of his 
hearers; nor w'as he inerily a hearer, but also an assistant. 
This year, although he attended De la I'aille and Bakker on na¬ 
tural philoso])hy and anatomy, he was chiefly occupii'd in the 
study of natural history, confining himself to the mammalia, 
and making choice of a more precise method in treating these dif¬ 
ferent subjects, than is usually followed. With regal’d to Swin- 
deren's lectures on quadrupeds, this is sufficiently attested by 
his prize essay, in which he very ingeniously explained the gra¬ 
dual manner in wdiich the animals of this class pass into each 
other. There needs be little wonder, then, if he gainetl tlu* 
gold medal. 

Previous to 1816, the year in which he came to Groningen, 
the zoological knowledge which he^had acquired, indudliMl only 
indigenous animals, as he had seen but very few exotic onej;. 
On this account, however accurately he knew indigenous ani¬ 
mals, and their mode of living, he yet wanted some gene|^al pro- 
spectus, without which there can be no order in the'study. He, 
therefore,afirstof all read Illiger's Prodromus, which Swinderen 
fidlowed in his lectures oq, quadrupeds and birfls. But he did 
not confine himself to mvrely reading it, but at the some tiipe 
diligently compared each description wdth the object itself in the 
museum. In this manner, during the first period of his rcsi- 
^ dcnce here, he passed five days of the week; but on Saturdav 
h|: an excursion to this or that village along the coast, m 
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wrdcr to collect fishes or birds. On the winter holidays of this 
year he mode journeys to Amsterdam, Harlem, and Leyden, In 
which he visited Teniininck, as well as the elder Voigtius, who 
sold him many natural objects, among which were several that 
he had never seen before. He also met with other learned men, 
such as Brugmans, the Leyden professoc. Van Marum, a medi¬ 
cal praStitioner at Harlem, and others. He also stayed several 
days in the town of Lisste, with Temminck, in order to collect 
the animals of that district, and dissect them. 

During the Whitsuntide vacation, he made an excursion to 
the island of llottus, where he not only obtained many natural 
objects, but also made an agreement with the keeper of the island, 
that he should transmit to him whatever might chance to be cast 
ashore upon it. The consequence of these journeys was an a- 
bundant supply to almost all the collections in Germany of seals 
and rare marine birds. 

When he had returned home during the summer vacation of 
1817, he acquired a knowledge of many expensive works in the 
library of the Society of Wetterau, and, during the same vaca¬ 
tion, he made a trip from Hanau to Heidelberg, where he met 
with Tiedcmann, a very accomplished and learned man, who fa¬ 
voured him with useful advice regarding his studies, and pre¬ 
sented him with some of his celebrated works. By this time he 
bad acquired so eminent a name in bis own country, that he was 
elected a member of the Natural History Society at Marburg, as 
well as of that which has been instituted at Hanau, under the 
name of the Wetterau Scxjiety, for promoting the study of every 
department of Natural Hfstory. And, in the end of the follow¬ 
ing year, on the SOlh December 1818, he was made a member 
of the Academia l^sesarea Lcopoldino-Carolinae, under the name 
of Johpson. ^ 

On the l^.h August he passed the Rhine, accompanied with a 
large party, in which wdre Leonhard and his family, q/id return¬ 
ed to Groningen, by Newied, Duisburg, Utrecht, Leyden and 
Ajmsterdam. At Newied he was intnxluced to Prince Maximi¬ 
lian, lately returned from his journey through Brazil, whd re^ 
ceived him very graciously. In the same manner he was re- ^ 
ceived at Utrecht by Professor Freimer. Passing through Ley-^ 
»\cn he so gained upon the regard of Brugmans^ that after he 
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NhaiU taken him through the public museum, and shewn him llie 
collection of natural objects which he possessed, as well as his 
splendid library, he frankly offered him twice the salary which he 
had at Groningen, if he would remain at Leyden, What an in¬ 
ducement to a young man, inflamed with the desire of know’- 
ledge! The double salary was less an object of importance with 
him; but how great the difference between the Leyden nluseum 
and that at Groningen, between the Leyden apparatus and 
that which the Groningen University at that time possessed! be¬ 
tween Bnigman’s library and the one at Groningen ! How great 
the conflict between the love of know’ledge, and the desire of dis¬ 
charging his duty! But duty prevailed : “lam too much bound 
to Swinderen,'’ lie replied, “ to remain with any other than him, 
during my stay in Holland.” So, in the beginning of September, 
he retunied to Swinderen, like a new gift. He received a gold 
medal from the faculty of Groningen as the reward of his indus¬ 
try, and was admitted by the Physical and Chemical Society in¬ 
to the number of its members. 

In the S(^nd year which he spent at Groningen, he attended 
the lectures of Driessen on Chemistry and Botany ; of Bakker 
and Wilkeus on vegetable and human anatomy and physiology; 
of Swinderen on the Natural History of Birds, and in this de¬ 
partment, of which he was particularly fond, and which he had 
already assiduously cultivated, he was frequently not merely a 
hearer, but also an assistant, as Swinderen himself testifies. Be¬ 
sides, he turned his attention to the history of exotic phmts 
and animals, as well as to comparative anatomy ; while at the 
same time he dissected and diligently described the whole of the 
indigenous birds and Ashes, and deflned the coloured Agures of 
birds published by Buftbn *. The discoveries which he made 
in dissecting the various kinds of animals, werp afterwards pu¬ 
blished in the second volume of “ Additamenta.” 

During ihe long vacation of 1818, he thade a iourney on foot 
through Germany with his friend Van Hasselt. ^They left Gro¬ 
ningen bn the last of 3 uae, and already on the third day after 
theif departure had reached Bremen, thirty-six hours’ journey 


, • Buffonil ct Daubentonu Fl^iariwn Avium coiwatwum nomina ;.yslematicv 
^rtyingac, i8?0, * 
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distant Irom the city of Groningen, where they were kindlyre- 
ceived by Albers, Treviranus and Mertens. In the muscunr*6^ 
this city, tliere was a remarkably good zoological collection, and 
Albers's private cabinet was well stored, particularly in compa¬ 
rative anatomy. Ktihl took notes of every thing that he saw. 
From Bremen they went to Brunswick by Celia, and there they 
A'isited the Duke's collection, which is very rich in preparations 
of amphibia, both anatomical and osteological, while it is at the 
same time well supplied with birds. From thence they set out 
without delay for Berlin, where they arrived on the Sd or 3d 
of July. 

Immediately after their arrival, they visited Lichtenstein, 
whom, liaving known two years before, they found a very ac¬ 
complished man, as well as a very learned zoologist. “ He 
treated jis,” says Kiihl, in a letter to Swinderen, “ as if we had 
been his own cliildrcn; and whenever we visited the Royal Mu¬ 
seum, or Lichtenstein's own library, wc commonly supped at 
his house." 

In this manner they spent some weeks in Berlin, applying to 
their studies w'ith the utmost diligence; and the last days of 
their stay were further improved to them by the arrival of the 
celebrated Temminck. From thence they proceeded to Halle, 
where they met Professor Nitzsch, and other naturalists; to 
Leipdg, Dresden, and into German Switzerland, and, lastly, to 
Jena, being every where received in a friendly manner. 

Kiihl also paid a visit to Naumann upon tliis journey, and 
the respect which he had before entertained for this celebrated 
ornithologist, was by no nteans diminished by his personal ac¬ 
quaintance with him. As the time allotted fur their excui^on 
was now drawing to an end, they spent the remainder of the 
vaca^on in the house of Kiihl's father, making a short journey 
’ to Heidelb'erg, where Tiedeinann gave tliein very useful advice, 
with regard to the manner in which comparative an^omy should* 
l)e treated. * * 

, From thence they returned to Giioningen, on the 21st of Sep¬ 
tember. .In this year Swinderen read liis fuller lectures dn tlie 
cold-blooded animals, and the three great divisions of the inve^ 
tebrata, in which he very ingenuously confesses that he was not 
less studiously assisted by Kiihl in respect to mental ^hmi ” 
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^ in* manual labour. As an example of his industry and profi- 
dtency in this department, we may mention that he described 
the Kobelian Collection of Insects, which was purchased at this 
time, in such a manner as few collections in Europe have been 
described. 

It is also due to him to state, that he gave excellent defini- 
tions of most of the amphibia depicted in Seba's ThesauiMs, by 
which means Swinderen's copy is rendered of the greatest va¬ 
lue ; and Svinderen further states, that, at the request of seve¬ 
ral of the most eminent naturalists, he described many things 
relating to this explanation of Seba’s plates, and transmitted 
them to them; and* it would Ixj of advantage to science, as well 
as creditable to our author, that this work were publislied, since 
the Index to Buffbn and Daul)enton is already l>efore the pub¬ 
lic. But it is a matter of much regret, that Kuhl never com¬ 
pleted the plan which he had entered upon, of defining the whole 
of Seba's work; from doing which, as well as from compising 
many other excellent w’orks, he was pre\'cnteti by his journey 
to India, and ultimately by his premature and much lamented 
death. 

We have thus come to another and very important jieriod of 
his life;, to the time when he prepared for his journey to India; 
which happened in the following mamier. 

Having gone, in his accustomed manner, during the short va¬ 
cation of the Christmas season, to Holland, in order to inspect 
die specimens of objects, with whicli he was only acquainted by 
means of descriptions, on account of the limited nature of the 
collections at home, he betook himselii* to Temminck, at Amster¬ 
dam, with the view of defining, along with him, the collection ^ 
of fishes which he had either brought home himself in the pro- 
ceding summer, or had received, from the Mediterranean, ^nd 
being requested by this celebrated naturalist to undertake along 
^th him tibe^description of his splendid ornithological collection, 
he undottodc a selection of the Index published bj^ Latham, as 
a prodremus of his General Synopsis of Omidiology, a work of „ 

' mush' labour; by which Kiihl, with the guidance «f Temminck, 
and the use of his admirable library, indeed made remarkable 
progress in the knowledge of exotic species, but which, being 
•dAcient in the lately diiscovered species, has yielded to the ' 
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IHawliea cdories, which are now published by Temminck and 
Laugier. . 

While Kuhl was thus occupied at Amsterdam, Swinderen 
received a letter at Groningen, by wltich intimation was given 
of his being appointed to undertake a journey at the public ex- 
}ience. A letter was also transmitted to Kuhl himself, by the 
King't minister and counsellor for public institutions of teach* 
ing works of art, and the colonies, to the following effect: 
That his Majesty, from what had been reported to him of his 
knowledge in the various departments of natural history, his 
love of science, and the ardent desire which he possessed for the 
extension of knowledge, had selected him, as a young man, who 
might be sent with advantage to one or more of the colonies be¬ 
longing to the state, in order to lay before the learacd of his 
own country, and of Europe in general, the still hidden treasures 
which nature liad so largely bestowed upon them. 

Nearly at tlie same time, the minister, dunking it absolutely 
necessary, in order to insure the success of the undertaking, tliat 
Kiihl, before setting out, should be well acquainted with the 
full jmjgress which science has made in Eunipe, persuaded the 
king to order him to proceed to London and Paris, at the pub¬ 
lic expence. This intelligence produced the most lively emo¬ 
tions in die mind of Kiilil, and, in a letter to Swinderen on this 
occasion, he writes as follows:—“ I was so agitated by the mes¬ 
sage, that I did not know what to do for joy. Much, indeed, 
am I indebted to you and Temminck, nor shall 1 ever forget 
the many good oiMces which you have performed to me. It was 
always, indeed, my firm rosoludon to devote myself entirely to 
science, but with how many impediments should 1 have had to 
struggle, had I notTlieen so fortunate as to become acquainted 
with^you. My residence at Groningen was among the must 
agreeable ))cn<ras of my life, and will always remain so; nor 
shall 1 ever forget the happy days in wluch I there commenced 
my studies.”* ^ 

On the 3d of April, he set out,* accompanied by Temminck 
• and Lichtenstein, for London, where he was kindly i'ecei:ved by* 
all the learned. Almost all of them presented him with speci¬ 
mens, or at least gave him free access to their collections, thit ’ 
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lie. might have an opportunity of drawing or describing wliat- 
‘ever he deemed of importance. He there entered minutely into 
the study bf the mammalia, birds and amphibia of New Holland, 
the description of the natural history pf which, having already 
collected much with regard to it at Berlin and Amsterdam, he 
had in view to finisli the following winter at Paris. He found 
a great abiindance of these animals in London, as the Lameaii 
Society was in possession of a very extensive collection fmm 
New Holland, wliich had not previously been described. In the 
course of a few days he described and arranged 200 of these 
animals. He also found much useful matter for his mono< 
graphs on the genera Falco and Psittaems (the former of which, 
however, has not been published); and acquired a knowiedgi* 
of all tlie objects which had been brought home by the last pti- 
lar expedition.—The Banksian Library, which contains an im¬ 
mense collection of books on natural liistoiyr, being oj>en to all 
who profess that science, was visited by him between the hours 
of ten and four; and, among the .sketches made by Forster and 
Sir Joseph Banks himself, he found many things of great im¬ 
portance. In this library he also began the compilation of an 
Indian Fauna, which he intended to make use of in the colonies 
which he was about to visit.—Access being given him to Bul¬ 
lock's Mu.seura, which was then projwsed for sale, from ten to 
five, he attended during these hours, to acquire a knowledge of 
the specimens in that great collection, and describe and name 
what was new. Widi n^gard to mammalia, this museum pos¬ 
sessed few that were not previously known; but of birds he de¬ 
scribed upM'ards of 100 new species,*and corrected the descrip¬ 
tions of a great many more.-—He experienced much kindness 
from Mr Aytoii, the manager of the botanibal garden of Kew; 
and also met with Decandolle, who a. as then consulting the Jier- 
bmia of Smith and Brown for his great work. In the* Banksian 
Museum he j)ecanie acquainted with a gentleman, who having 
conunan^ed the British army in America, hatl tliefe collected a 
great store of z(X)logical subjects; and this acquaintance turned 
' but of much importance to him with regard to the object of his 
journey, for this gentleman was enabled, from his own experi¬ 
ence, to fuiTtish our traveller with circumstantial directions in 
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respect to the mode of travelling in hot countries, and wa»of 
much assistance to him in procuring the articles necessary .fijf 
liis journey. 

Before leaving England, Kuhl made an excursion, along with 
Laugier and a Breslau student, through the south of England, 
visiting Oxford, Windsor, Bath, Bristol, Severn, Southampton, 
tlie I«ie'of Wight, and Plymouth, Wherever he'eame to the 
sea, he collected natural objects; and many beautiful shells, both 
terrestrial and aquatic, were given by him to the Groningen 
Museum, as a memorial of his journey. 

During the short time which he spent in Holland, an ho¬ 
nour was conferred upon him which is seldom ^ven to stu¬ 
dents, he having been promoted to the degree of Master of Phi¬ 
losophy and Doctor of Natural History, on the 6£h Ai^st; as 
an acknowledgment for which, he presented to the Braseum of 
the University four new genera of birds of the rarest kind, Po- 
zoporus, Melliphaga, Menura and Aptenodytes. 

In the beginning of September, accompanied with his fiicnd 
Cremersius, whose loss we have now also to deplore, and with 
Van Hasselt, he retunicd by Brussels, Naumur, (where he 
met with Professor Galdius), Aix-Ia-Chapejle and Newied, 
(where he consulted Prince Maximilian with regard to his in¬ 
tended journey) to Hanau, where he remained with his father 
for some time, while his friends Cremersius and Van Hasselt 
made an excursion through Switzerland. 

In the beginning of November he left his father and went to 
Strasburg, in order to meet his friends there according to pro¬ 
mise, and continue his jaurney with them to Paris. The end 
which he had in view, in undertaking this journey, was to study 
the invertebrate aifimals a second time, under the direction of 
Cutter and Lamarck; to examine the herbarium made a short 
time before in Java by Lesehenault, and hitherto known to lew; 
but, above all, by making use of the rich collection of aniphibnt 
in Paris, to*bring more quickly to a conclurion the i|yrstcm of 
amphibia which he had been busied in for two years back. 

Besides, as he had seen all the collections in Berlin and Lon¬ 
don, he was anxious to inspect "those which yet remained in 
abundance in Paris. For which purpose, KTihl and Van I^s- 
sclt having taken lodj^ings near the museum of Natural Historv.* 
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spent almost the whole da} there, in examining all the genera 
df invertebrate animals which they found. At the same time, 
they read in the evenings at home the works of Cuvier and Sa- 
vigny, on the anatomy of these animals, and received various ob¬ 
jects for examination from the former; and, besides, Kiihl oc¬ 
cupied those hours in which Van Hasselt and Cremersius at¬ 
tended the hiedical lectures and hospital, chiefly in collecting 
materials for his work on amphibia, birds, and other animals. 

The distinguished Cuvier also, had a literary party on the 
Saturday evenings, to which all the learned men residing in 
Paris were usually invited, and Kiihl and Van Hasselt were 
constantly invited to attend. These were also allowed free ac¬ 
cess to Cuvier's library, and were permitted to work in the same 
apartment with him; while orders were at the same time given 
to the difK^rent keepers of the museiini, to open all the cases to 
them when required. 

But, without doubt, among so many illustrious men, he was 
most disposed to pay the tribute of admiration and esteem to the 
celebrated Humboldt, a man equally noted for his benevolence, 
learning and prudence. Humboldt procured for Kiihl and his 
friend free aeqess to the Iloyal Institute, by which they were al¬ 
lowed to attend the sittings and make use of the library; be¬ 
sides, he very kindly offered Kiihl the use of his own library, 
and did not think him unworthy of being admitted among the 
number of his particular friends. During his residence at Paris, 
Kuhl completed his monograph on the genus Psittacus, which 
was printed in the tenth volume of the Transactions of the Leo- 
poldine Society. « 

'Leaving Paris on the 26th February 1820, he returned straight 
to Hanau, where he laboured with indefatigabie diligence in cor¬ 
recting his manuscripts, so as to be able, soon after, to send to the 
press, his first volume of Additamenta ad Zoologianf et Ana- 
tomiam Comparatam.” After reducing all these to order, he 
took leave of fiis father and family, and procceded*\o Amster¬ 
dam, m order to make preparations for his journey; this done, 
t he went to Groningen for the last time, and after staying there 
one day, bade adieu to his friends. On the 10th July 1820, 
fhe^ ship in which he embarked, commanded by Breiikcmcyer, 
sail^ from the Texcl. 



Biogrc^hu'dl Memoir late Henry Kuld. IB 

When in the Channel, they examined various species, of 
flexile polypi, and dissected difierent Ashes which do not^oo^ 
cur on the coasts of Holland. They noticed a new genus of 
the family of corallines, and found abundant matter for inves. 
tigation in the numerous species of flustreu and fuci which oc¬ 
curred. Among other remarkable Ashes they dissected the fol¬ 
lowing: Scomber Scomber, Conger Conger, and* Baja oxy- 
ryncho. In the Bay of Biscay, the weather was so bod that 
they could not collect any thing. In the Spanish sea they 
caught the Arst Salpse, and among them several new spedes, as 
well as a genus allied to these, to which they gave the name of 
Selenosoma. 

On the 18lh July they anchored at Madeira; and,although 
Ave days only were allowed for their slay on this island, they 
examined much of its natural history. They were kindly re¬ 
ceived by the English Governor, and, with his advice and assist¬ 
ance, were enabled not only to examine the shores, but also to 
penetrate into the interior of the country. This gentleman, 
whom Kuhl happened lu meet on his journey, being informed of 
the object of their voyage, requested him and his companions to 
come that same day to his scat, two miles and Or-half distant from 
the town, and high alxivc the level of the sea. Having rested 
here for some hours, they took their departure, and ascended 
the mountain named Pko and found its height according 
to Hassell's measurement to be 2500 feet. They collected a 
great many plants in these Ave days, the number of which they 
have stated at 224, although this district is not by any means 
con^dcred as fertile in ycgctable productions. Tliey also in¬ 
quired into the distribution of the plants at different altitudes, 
and looked after the geological structure of the island. In the 
animal kingdom, the principal productions that occurred were 
insects; for'this country is very deAcient in animals of the 
higher oniers. They found no mammalia, but Kuhl discovered 
a new species of bird, nearly allied to Fringilla* ccelebs. Be¬ 
sides, they found a great numbey>f amphibia, but all tekmgmg 
to twosipecies of lizards, as well as many. Ashes, but all six ge¬ 
nera; nor did they meet with any fresh-w'ater Ashes. 

Leaving Madeira on the 3d August 1820, they entered tin? 
tropical seas, where so many objects often occurred in a sifljgl^ 
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day, that they were overwhelmed by their multiplicity. There 
bcciirred in particular a va^t multitude of remarkable and 
partly new mollusca, echinodermata, and entozoa; and there 
they made many important observations, with regard to the 
conformation of various fishes, mollusca, and radiaria. 

On the 9th of Octolier they made the Cape of Good Hope, 
and tarrying there twelve days, explored tlie mountains or chores 
from the first dawn to late in the evening. They carried with 
them the,skins of various birds prepared for stuffing, and alsr> 
preserved a great number entire for the purpose of making 
skeletons. They also prepared skeletons of the Vhwrra genetta 
and Ckry.tocklori^ capends. Besides, they collected amphibia, 
fishes, nifdhiscta, Crustacea, radiaria, and many species of fuci, 
in Talile Bay and Hout Bay. TJic number of plants which 
they collected at tlic Ca].H?, they had not determined at their 
departure, but they mentioned it as being very great, they 
ha\Ting come there in the projHjr season. They als<» pre}iared 
scjine bundies of bulbous r<x)ts, and the seeds of about 200 spe¬ 
cies, for the Botanical Garden at Batavia. But what is par¬ 
ticularly worthy t)f remark is, that they examined with great 
care the structure and stratification of Table Mountain, and 
the other hills Avhich surround Table Bay and Hout Bay, con¬ 
cerning which very eiToneous ideas hatl been entertainal. 

The Great Indian Ocean, not less than the Atlantic, furnish¬ 
ed them with ample op}iortunities of scrutinizing animals hither¬ 
to but imperfectly known. They discmi^eretl several genera of 
the family of naked mollusca, annularia, and tunicata of La¬ 
marck. Bad weather at length forced them upon the Cocoa 
Islands, toward the south of Sumatra,—a group, according to 
their account, entirely composed of madrepbres, and perfectly 
similar to..tJiose flat islands of the Pacific Ocean, whose origin 
has also by Forster been attributed to madrepores\ ^ 

* On aiDoount of the multitude of ^rp coral rocks, access can 
^ad to the bay of these islands in fine Weather, and 
with ^Tcry small vessels. Thair origin from corals shooting up 
from llie bottom of the sea, is plainly demonstrated, by their 
want of mammalia, amphibia, and land-birds, and the scantiness 
* of their flora, which was found to consist of only four species, 
••£1 ^pw grass, an urtica, the c<xjoa-n\it-tree {Cocos nuej/era)^ a 
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wood of which covers tlie iutcrior of the island, and the 7'ourpe^ 
fortia argentca^ which margins the cocoa-wood, with its dark 
green foliage. Innumerable bands of aquatic birds inhabit 
these desert shores, and so fearless were they, that many of 
them were caught by the liands, or killed with sticks. Amid all 
this profusion, however, there were but very few different spe¬ 
cies. , * • 

They lirst landed in Java at the Promontory of Santa, and 
after being a short time on shore, returned to their ships, load¬ 
ed with corals and mollusca. The labours and inconveniences 
of their voyage were amply compensated by the kindness with 
which they were rcc.eived, and the liberality with which they 
were treated, by his Excellency the Governor of the Island. 
He permitted them to live at Buitenzorg, in order to become 
more readily accustomed to an Indian climate, from the salu¬ 
brity of the air in that place. The first four months they pas¬ 
sed neiu* Buitenzorg \vithout interruption ; for since they daily 
found an abundant supply of new objects for investigation, it 
would have been useless to extend their excursions, and seek at 
a distance wliat they could obtain at hand. Not a day passed 
without their naming, describing, and drawing some new spe¬ 
cies or genera, or even orders. In tliis manner they prepared 
a Conspectus of the Flora and Fauna of Java, taking care not 
to waste their time in delineating what had already beai de- 
scril)ed by lieinwardts. On whicli account they made out an 
index of all the drawings which he had made, inspected his 
Herbaiium, and received many of the names which he had im¬ 
posed. In the course of,these four months which they occu¬ 
pied in collecting natural objects, they had done so much, that, 
by the 10th of August, they were able to write home to the mi¬ 
nister, “ that their labours regarding some of the objects oi in- 
* vestfgation in'lhis cbuntiy were now finislied, and tlmt among 
these might be enumerated the Cheiroptera, Ophidia, Sauriai^ 
Birds, Fishes, and Mollusca.” At this time they* were .of opi¬ 
nion, that, with reganl to the Biqjienzorg Fauna, they were as 
well acquainted witli the animals of this district, as with those 
of^y country in Europe. Having made this foundation, they 
proposed making a journey to Banta, a less known part of the* 
island, when the cholera mailo its appearance, and frustrat^l. 
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this design. On which account they set about occupying the 
following months in ascending the neighbouring mountains, cspe> 
cieiUy tho> summit of the mountain Salak, 4550 feet in height, 
situated above Buitenzorg towards the east, one of whose suni- 
inits had already been ascended by Reinwardt, although a high¬ 
er one toward the west h^ been left by him, and had conse¬ 
quently boen hitherto *unattaincd. They then came ijypon a 
continuous ridge of mountains, extending northwards toward 
the sea-sho) e, and among others ascended the ridge of Miiiiar. 
After this they visited the three hot saline springs^ situated be¬ 
tween the villages of Rompin and Waru (which are not marked 
in our common maps), arising from these calcareous hills, winch 
seem to have been themselves prixluced by the deposition of 
calcareous matter from the water,—a process which is still daily 
taking place. An .entirely diflerent vegetation was found in 
the >acinity of these springs, and as it was probable no person 
hatl hitlierto examined it, they were highly delighted with it. 
On the 10th August tliey returned from the mountain Pange- 
rang, 8580 feet in height, forming on one side a continuous 
ridge with the mountain Gede, which they had ascended with 
much labour. These summits, together with that of Salak, 
situated towards the east, were volcanic. In these pretty ele¬ 
vated and cold regions, they found many retreats of rlunoce- 
roses, and the patlis which tliesc animals had made, afforded 
them considerable facility in ascending the mountains. So great 
was the profusion of natural productions in these higher regions, 
that, notwithstanding their unremitted attention and industry, 
they could not manage to describe the whole. ' Amidst d- 
mosit insuperable difficulties, and exhausted with labour, they 
at length reached the summit. But after they had got tp their 
huts in the evem’ng, a violent rain came on, which coi^tipned 
for three days, and as nothing could resist its infpetuosit^j Apy 
•were miserably affected by the cold, and this the ppra «ipe- 
cially, as th%y had been by this time familiarized to a hot cli- 
mate. ^ 

• Fof the first fourteen days, however, after this . excQ|:^oii, 
Kiihl enjoyed very good health, op . which account th^ IPp. 
ffosed that he had escaped the danger, and rpther rejcMued that 
they had been subjected to it, as they imagined the worst was 
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|)ast, and expected to be safe in future from all attacks of the 
climate. But soon after Kiihl became affected by ^disease 
which resisted all treatment, accompanied by inflammadon of 
liver to such a degree that his life was in danger. He saw from 
the first that the disease would prove mortal, but he waited the 
approach of death with becoming fortitude. ** The tranquillity 
of mind which he possessed when in good health,^ writes Van 
Hasselt, his companion, to Swinderen, ** instead of being dimi- 
niriied by sickness, w'as rather increased. I have been astonished 
at the calmness with which he spoke of his approaching death. 
He even gave me some injunctions about things which he wish¬ 
ed to be performed before he died. In fact, I am not less an 
admirer of him, now that he is dead, on account of the fortitude 
which he displayed, than I was his friend while alive.'* After 
having laboured four weeks under his disease, he died on the 
14th of September 18S1, not yet twenty-four years of age. 

Kuhl was of an excellent disposition, and the most refined man¬ 
ners. He was quick of comprehension, acute in discriminating, 
and possessed of a most tenacious memory,—qualities of the ut¬ 
most importance to the naturalist, especially as the compass of 
science is now so extended, that, without a proper arrangement 
of ideas, and a faithful memory, the various objects cannot fail 
to be confounded. Nor was his manual dexterity less remark¬ 
able than the acuteness of his intellect: he could in fact do 
every thing with his hands that he wished; he stuffed the skins 
of animals, dissected them with great neatness, and drew not 
less beautifully than accurately, so as occasionally to supply tlie 
place of a painter, on the voyage undertaken to the Island of 
Java, in delineating anatomical subjects. 

To.these queries Kiihl added the greatest industry. VSTiih 
him every moment of time was employed: when in his room he 
was either reading or exsunining natural objects; whon walking, 
or upon a jou^y, he was collecting animals, plants, and mine¬ 
rals, and thinking upon their qutfiities and properties. He 
deemed it hase to enjoy repose longer than was necessary. * He 
ofteh sat up at his studies till midnight; and when Swinderei^ 
shewed him his bed-room on his arrival, the first thing he di4 
was to see whether a bejl might be hung above his bed, that^he 

APBIL—JULY 18{26. s 
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>Vhtch might waken him every morning at four, by pulling at 
tliB door, in such a manner,, however, as not to disturb the rest 
of the family. A man possessed of so much genius and assidui¬ 
ty could not therefore fail to acquire a vast stock of knowledge. 
Nor was his knowledge confined to natural history alone, but 
also extended to political history, Iwth ancient and modem. 
He was also so well versed in geography and all othei* attain¬ 
ments requisite in a well educated man, that, even at the time 
when he came to Groningen, the most accomplished student, on 
hearing him converse on general subjects of literature, acknow¬ 
ledged witli one voice, that, in the course of their studies, they 
had met with no young person equal to him. And to this ge¬ 
nius and this industry were added an ardent mind, which 
prompted him to great undertakings, a constancy which sus¬ 
tained his efforts, and a devotion to science which made him 
prefer it to all other objects. 

It has aheady been observed, that natural liistory was his fa¬ 
vourite pursuit; and there arc none or at least very few ex¬ 
amples, in any other department of science, in which so much 
keen investigation is displayed, so many dangers so fearlessly 
confronted, and so many privations borne with fortitude, as we 
see evinced in the character and conduct of the disciples of na¬ 
ture. 

All these essential good qualities were combined in Ktihl. 
Besides the other virtues with which he was adorned, he pos¬ 
sessed a remarkable moderation in regard to food. On his jour¬ 
neys lie required nothing more to allay hunger and thirst than 
dry bread with water and milk, provided he could atSin the 
object to which all his labours were directed,—^the extension of 
his knowledge. To accomplish this he left his father, his coun¬ 
try, and friends; in its pursuit exposing himself to the dangers 
to which a long sea voyage, change of chmate, untrodden paths, 
savl^ mep and wild animals exposed him; and all thes6 he un¬ 
derwent without the prospect of any great reward, at least with¬ 
out the hope that these labcmrs would be repaid by greater ad¬ 
vantages than his accomplishments and celebrity h^.alrcadyac- 
yquired for him in Europe. Certain it’is, that it was ndtber 
^y the hope of riches, the most'general stimulus to exeiiibn, nor 
th§ honourable and truly royal liberality with which he was 
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equipped for his journey, but by the mere love of natural bisto];y, 
that he was actuated,—^ truly sublime affection, which made 
him spare no labour in collecting new objects of investi^tion. 

When he was last at Hanau, antidpating the difiSculties 
which he had to encounter, he thus wrote to Swinderen: “ I 
have determined to make a journey to the eastern countries, 
and gq I shall, if there be no other way^ even in thePcapadIty of 
a barber.'” Such was the love of Kiihl for his profession. 

But Kiihl had also other properties, which, however becoming 
in bis person, were especially adapted for tlie department of 
science on which he had fixed his affections. Besides his other 
virtues, he was distinguished by an ingenuous mind. Truth, 
obedience, modesty, and a grateful remembrance of benefits, were 
among the ornaments of his mind. He willingly accommodated 
himself to the manners of his friends; but, when persuaded 
that he was better acquainted with a scientific subject under dis¬ 
cussion, he defended his opinion with warmth, although with 
modesty, nor yielded rashly to the determination of others. His 
filial piety, and the affection which he bore to his brothers and 
sisters, were highly exemplary ; and it is to be mentioned to his 
honour, that he would receive nothing from his father, although 
it would gladly have been given him, lest he should diminish 
the ]X)rtions of his brothers and sisters. 

Kuhrs greatest merit was to have embraced the whole com¬ 
pass of natural history. For when he came to Groningen in 
1816, he already knew a great number of minerals, both oryc- 
tognostically and geologically, the whole of the plants indige¬ 
nous to the fertile district ^f Wetterau, and all the m ammalia, 
birds, and fishes of the middle parts of Europe. He chiefly 
studied exotic plants^ in the Botanical Garden at Grcmingen, as 
well as in the other gardens which he saw on his jouifl^s; and 
nnvesflgated this foreign vertebrated animals in the Groniiigen 
Museum, and in those of Berlin, Paris, Londrni, &c., ^hfle he • 
prini;^)aUy studied the invertebrate animals at Paris.' I hope,'' 
says he, in a letter to Swinderen \jjjiile in Java, that when. I 
return to Europe, 1 shall not be accused of cultivating on^,4^ * 
partment only of science, as my aim is not merely to treat those 
parts well of which I was fondest when at hoi^, but I am alsd 
bent upon mastering all the other branches. 

£ 2 
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.Another merit of Kuhl's was, that, liesides the study of na¬ 
tural history in the more limited sense, he paid attrition to ana» 
tomy also, and to physiology, or rather biology. Althougl 
the study of physiology was of all others that which he prefer¬ 
red, he was yet free of a fault into which many naturalists fall, 
who, on account of the main object of their science, which they 
take to be the determination of the general laws of nature, de¬ 
spise tlie aids of less elevated but subsidiary studies; whcnci' 
it necessarily foUoM's, that they always fall short of thc^ object. 
But Kiilil did better; he set about botli kinds of study witli 
equal dih’gencc, and in this respect is the only naturalist who 
can be compared with Fallas. 

Tiedemann, the celebrated anatomist of Heidelberg, when 
he met with Kuhl on his journey to Paris, said, that “ a more 
accomplished naturalist never l)efbre travelledand Temniinck 
writes tlrus to one of his friends, “ Science, by the death of 
Kiilil, has lost another Linmeus.'” 

But even tliese were not Kuhl's only merits, but rather the 
beginning and foundation of greater excellence; for he not only 
knew what others had done, but contributed as long as he lived 
to the improvement of science. AVithout insisting much upon 
his Annotations, not yet published, his Fauna of New Holland 
and India, or his Monograph on the gtmus Falco, besides the 
discoveries which he made in Java, and wliich, os they have not 
yet been made public, cannot lie judged of, we sliall confine our¬ 
selves here to the advantages which he has conferred upon science 
by his publications. 

With regard to Mammalia, he dt 2 sw up a general con^ectus 
of this class, in the essay mentioned above, for wbich he gained 
the gold medal. In his monograph on the^'Simise,« work which 
seems to^ the most complete in regard to the number of spe¬ 
cies of any upem the subject, he has described ill Species, and 
* among these several new ones, first defined by himself, as well 
as mai^ ethers which had hidierto been merely named. In his 
moQOjig^h on the Bats of Gnermony, he made known three new 
species, and rectified many errors connected with < the specific 
^stinctions. In his Zoologiee Auctaria, he has proposed a new 
^enus, Saccophorus (the Mus bursaiius of Shaw),'and made 
known various new species of mammalia; so that before he left 
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Europe he had already increased the list of mammalia by many 
new ones, to which he would without doubt have add^ .uiv^y 
more in Java. 

But of all the departments of natural history, Ornithology 
was that which he most enriched by his discoveries, most of 
which he made along with the celebrated Temminck. His in¬ 
dex to*the coloured plates of Buifon, which Swindeftn publish¬ 
ed with his consent, is also of much advantage to ornithology. 
This work of Buffbn, which comprehends the whole range of the 
birds known in his time, is much superior to most of the works 
on the same subject, and will always remain so; but of whet 
importance would these figures be without systematic name^ ? 
This deficiency, then, was supplied by Kuhl. Besides, he wrote 
a monograph on the genus Psittacus, in which he included 200 
species, a considerable number of them being first characterised 
by himself, nr distinguished and named with the assistance of 
Temminck. Moreover, he described in his Auctaria a new ge¬ 
nus discovered by himself, to which he gave the name of Ptilo- 
norynchus, and wrote a monc^aph on the difficult genus Pro- 
cellaria. Lastly, during his journey, as well as in Java itself, 
he made many other interesting discoveries in this department, 
of which, however, we are as yet only acquainted with a small 
part. 

With regard to the Amphibia, he has the merit of having 
added many names to Seba's figures in his Thesaurus, by which 
he has much facilitated a reference to that work. Many of his 
observations on Seba's figures are also contained in the additiems 
already mentioned. We there also find critical remarks on 
Daudin's work on serpents, and very useful annotations regard¬ 
ing the number of the abdominal and caudal scuta serpents, 
of which much use is now deservedly made for the purpose of 
'specific distinction. Had it been liis fate to have returned from 
India, he would assuredly have described the new species of* 
amphibia whiSi he had discovered, according to Merreyi^i me- 
yhod. With respect to invertebrate animals, he did not fniblish 
any of his discoveries previous to his Indian journey. What¬ 
ever, therefore,-was found by him subsequently, was commit 
him and his companion Van Hasselt. In regard to company 
live anatomy, Kiihl made most of his observations along with 
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Vdn Hasselt, and their papers on this subject are consequently 
GomnioQ^ These papers, indeed, chiefly treated of the whole 
first four classes of vertebrate animals; but we may mention 
one in particular as worthy of praise, which contains a disputa¬ 
tion regarding the hearts of various animals. In them, as well 
as in the oAer writings.of Xiihl, many new facts are detailed. 
On thdr voyage to Java, although they paid most atterttion to 
the dissection of invertebrate animals, yet, by their industry, 
they also extended the anatomy of the vertebrate ones. 

In regard to the vegetable kingdom, they paid particular at¬ 
tention to the laws of the distribution of plants over the surface 
of the earth, in respect to which they instituted many and very 
diligent investigations in the I.sland of Madeira, at the Cape of 
Good Hope, and in Java. 

In mineralogy and geology we are indebted to them for an 
account of tlie geological structure of Madeira, for a better view 
of the South Cape of j.^frica, as well as remarks upon the Co¬ 
coa Islands, and, lastly, for various communications iDustrativc 
of the colony of Buitenzorg in Java. 

The printed works of Kuhl are the following: 

1. Die Deutschen I'lcdernwusc (in the Annals of the Society of Wetterau). 

Frankfort, 1819. 

2. Besponsio ad qusestionem, ab ordine discipUnarum matheinaticarum et phy- 

aicarum propositam: Cum, licet nature corporavaria modo inter se dti- 
'ferunt, ex hucusque cognitis obscrvationilms tameu constare videatiu', 
ita comparatam ease rcrum naturam, ut lento quasi passu ab una sjiecie 
ad alteram progrediatur, atque sic conttnxiam quasi catenam eiiiciat, ex 
variif quidem annuHs, intime tamen jfinctis compositam, haec d&tena, in 
Mammalium classe demonstranda qua'ritur. (Annals of the Groningen 
Academy, 1816,1817> Groningen, 1818.) ^ 

3. Conspeekis Fsittacorum, cum spederum defmitiouibus novarum, dcscrip- 

tionibus, synonymis, &c. (Nova Acta Pby.sico-Med\ca Acad. Caefu Leo]). 
Car. Nat. Curios. voL x. part 1. p. 1,-104. Bonn, IS^).** 

* 4. Beitrage zur Zoolqgie. Frankfort, 1820. 4to. 

8. BeiUpsp zur vergleichenden Anatomie von Dr Van ll^^lt u. Dr Kubl. 
1820. 4to. 

^ 6.^3affonii et Daubentonii Figui&um Avium coloratarum nomina systemati- 
*ca. Gnmingen, 1820. FoL 
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James Adamson, Cupar-Fife. (Communicated -'lJ5fShe 

Author *). 

l^EFOBE wc can anticipate with any coniidcsice die performance 
of an ^pgine, wc must know what part of its moving power is 
employed in the support ctf its own functions, independent of 
that expended on the object of its effort. Our knowledge of this 
subject is, I fear, very deficient with regard to most kinds of 
machinery, because the sort of effect which they ai*e employed 
to protluce, renders it difficult to estimate the power wasted up¬ 
on it. It is to be hoped, that its great importance will secure 
greater attention to it, since the coinpai-ative advantage of many 
different forms of machinery can be determined only by the dis¬ 
covery of the comparative amount of powrer necessary to com¬ 
municate niodun through them. It is not easy to devise means 
for obtaining this object even in machinery much under our 
controul, and w'e ought, Uierefore, to feel grateful to Mr 
Wood for having opened up to us some novel 8oiu*ccs of infonmu 
tion, lik^y to be productive of considei'able certainty on the sub¬ 
ject. The locomotive engine is a peculiarly manageable thing, 
since all its parts may easily be put in motion, without employ¬ 
ing its ordinary moving power, and the effort retpiired to put 
them in motion becomes easily ascertainable. Of this advantage 
Mr-Wood has taught us to avail ourselves, and though we do 
not find in the detail of liis experiments the means of settling the 
question completely to our ^tisfaction, we can anticipate import¬ 
ant cmisequences fn>m the prosecution of die method he lias 
pointed out. What^wc have chiefly to regret is, the small num- 
Iier of the experiments which are of use in diis inquiiy*. '^ 

. If is evident that, if the engine were allowed to descend an 
inclined plane, having the steam restrained from acting upon Jthe. 
pistons, we coidd, from the observed timenf its descent, estimate 
the retardadoii by the movement of aU its parts, were %iU put 
in motion by the revolution of the wheels: and, besides, there are 

* We trust Mr Adamson will continue liis valuable sketches: they do him 
credit os a natural philosopher, and their style of execution is worthy of imff 
tationta^EniT. * 
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some of those parts which we could detach; and thus, by the ef- 
fectj^ those which remained, judge of the proportionate influ- 
ende df^eech of thmn. Mr Wood has narrated an experiment 
madefcnr the purposes of ascertaining the total friction cf an un¬ 
loaded engine; and from the additional retardation caused by it, 
when attached to waggons descending an inclined plane, he estl* 
mates the friction of its joints, axles and pistons, to be 09 more 
than 213 lb. Now, the resistance, by the friction at the axles 
of the wheeb, could not, according to the lowest estimate in the 
table of experiments or friction, have been less than lOO lb; 
so that only 113 lb. remain as the retarding force of the pistons, 
and other parts of the machinery. 

Another method of estimating this retardation, is afforded by 
the experiments with wheels of different sizes. It was found, 
tluU, by applying to the same engine wheels of different diame- 
ters, different results were produced by the same expenditure of 
motive force in the same time. The retardation 1)eing equivalent 
to a constant pressure acting tlirougii unequal spaces, mui»t have 
required, to overcome it, an expenditure of force in proportion 
to these spaces, which are as the diameters of the wheels. The 
reristance opposed by the rubbing oarts would, therefore, when 
3 feet wheels wore exchanged for 4 feet wheels, be diminished 
in die proportion of 4:3 , or the observed increase of effect from 
ibe same ptes^ve power, must have arisen from the amuhiladon 
of one-fourth of the friction, by the addition of one-third to the 
diameter of the wheels. The increase of effect appears to have 
been equivalent to a force of 146 lb. *; and, therefore the total 
friction of the engine with 3 fee^ wheels amounted to ti84 
lb. If from this we deduct the 100 lb., which will represent 
the constant reristance at the axles of the twheels arising frimi 
the wei^iir’of the engine, we shall have 484 lb. as the measure 
of the resijit^ce from friction, in all the other jfarts of die en.‘ 
,gine. The measure of this retarding force in the former case, 
when the engine was unloaded, was 113 lb. These two num- 
c^ot yet express die ^do according to winch die friction 
• incr^^ases as the load is augmented, for the friedon created by' 


, * This is nfreater than Mr Wood’s estinuite, and is found hy taking the 

1' 

part of the additional load the ei^ine carried adth the same fiieL 
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the motion of the piston and piston-rod within the cylinder, cap- 
not be afiected by the load. Let c represent diis constant quan¬ 
tity : then the remainders 4<84»-c and 11^ may be assumralo 
have to each other the ratio of the pressures, to which the mo¬ 
ving parts of the machinery, exdlusive of the pistons,' have been 
subjected. When the engine was unloaded, this pressuN could 
arise o^ly from [the resistance of the pisVm. Now, *if I repre. 
sent the length of the stroke, and d the diameter of the wheel, 
them, the amstant resistance c will be to the pressure upon the 
piston, which would counteract it, in the ratio of 1: - y* i AVs . * ^ 
which is the ratio of the spaces passed over by the piston and 
the engine. When the engine is loaded and working with a pres¬ 
sure of 50 lb. per square inch of the pistons of two nine-inch 
cylinders, the whole pressure on the pistons will be 6367 lb. 
which, when dimini^ed in the ratio of 1 : , will be the 

pressure producing friction in the other partsof the engine; if d=3 
and Z=2, its numerical value will lie 2702 lb. Part of this is 
absorbed by the constant resistance and, therefore, 2702-c will 
represent the effective load or pressuio pwiducing resistance in 
the rulibing parts of the engine when loaded. Hmce, as the re¬ 
sistances are in the ratio of the pressures, we have 484 h 7 : 

= 2702-c: c and c=:98.3 nearly; therefore the resistances from 
friction when the engine was loaded will be 385.7 and when un¬ 
loaded 14.7. 

The steam pressure required to overcome the friction of the 
pistons in the cylinders will be therefore, 98.3 x ~ gg] 

!b. This result is remarkable, as it is very far below the theo- 
retkafvalue of this kind of resistance: since there will be pro¬ 
bably about 100 square inches of rubbing surface in each cylin¬ 
der, the resistance i^^not quite 1J lb. per square inch of fibbing 
surface ♦. 

• The reKstance created by the friction of the whole machi¬ 
nery, may be expressed as a multiple of either the pressure of* 
the steam on*the piston, or of the load attached to the engine; 

^and if thfe numerical values of the quantities in question were to 

- _ , ■ _ • 

“ 

• It would be interesting to know what pressure will render oiled henip, 
or such substances as are used in packing the piston, impervious iosteam. !Ae * 
experiment could be easily made, by exposing the substances (compressed lib- 
tween drilled plates) to the presvsure of steam of different elasticities. 
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bQ depoided on, we should be able to tell esmctly cither tlie 
st eam p ower and weight of the engine necessary to carry a given 
load7*or determine correctly the load which any given steam 
power could overcome. We are perhaps most in doubt respecU 
i]^ the rdation between the weight of an engine and its power, 
or between the size of the boiler and the force of the steam which 
it can be nfflde to afford’. As there is a certain vdocityrof the 
piston which produces a maximum of effect, it is dear tliat 
this velodty alone dmuld be preserval as much as possible, and 
the vdocity of the load should be determined by the machinery, 
independent of that of die piston. Each engine ought, in fact, 
to be constructed for one determined vdocity; and as the dimi¬ 
nution of the engine’s power by its friction, increases as its wei^it 
increases, it will bo less expensive to have light engines and high 
vdodties. None of those, as yet in use have been intended to 
travd faster tlian 6 miles per hour. The highest vdocity which 
I have witnessed was about twice this; but then die force of the 
steam was lost on account of the excessive velocity of the piston, 
—diere was no load to lie overcome except the friction of die 
engine; and even this was diminished by the »igine-man assist¬ 
ing to open and shut the valves. The experiments by Mr 
Wood, fi'om which an estimate has been drawn of the travd- 
ling engine’s work, cannot by any means give too favourable a 
measure of it: for die progressive effort of the engine, or that 
part of its power exerted on the load, must, on account of the 
undulation of die road, have varied in the ratio of 1:8, and diere 
must have been a corresponding variation in the rate of die pis- 
Um. Such inequalities in the load, ^nd in the vdocity Iff die 
machinery, are a disadvantage attending the application of 
power to rail-roads in every form, except when a dead levd can 
be secilfeS?' The greatest irregularities would be found, when 
a fixed engine was made to work over a considefablfe ext^t of 
•country, if such a thing were possible. But the applicability of 
tins mediod of using the steam-engine must beredweedfar with¬ 
in the limits which Mr Tredgold assigns to it The risk of m- 
*'ti Iruptkm, in die traffic of a whole line, by the failure of ^me en- 
gbe, is almost derisive against the system; and, besides this oc- 
(xaioDal inc(mvenieQce, th«’e would lie die constant one qf bring 
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obliged to have at one time, on a long line of road, no more 
than that quantity of goods which the ropes or chams werq cal¬ 
culated to bear, while no other power could be employed on'^e 
same line to remedy its failure or add to its capabilities. The 
great and continusd expence of renewing the exposed parts of 
the machinery, in addition to these inconveniences, ought to be a 
good i^ason for preferring even very expensive exdavadtms to 
this method of avoiding them. 

We could bring the fixed engine and the locomotive enn^ne 
mere directly into comparison, if we could tell exactly the loss 
of effect incident to each, in moving a given weight over a cer¬ 
tain space. Whenever the friction of the rope or chain and its 
rollers becomes the same proportional part of the load, as the loco¬ 
motive engine’s friction is of its load, we may comader this waste 
of power as equal. Mr Wood’s experiments on inclined planes 
afford us the means of approximating to a decision on this pmnt, 
though we must regret that the instances of the kind required 
are too few, and too little varied, to lead us to certainty. If we 
compare Nos. 14. and 15. of these experiments, we find tliat 
the friction of a rope of a certain length, is represented in these 
two cases by the numbers 239 tb. and 250 lb., of which the dif¬ 
ference is 11 lb. Now, this rope was, at tlie upper end of the 
plane, bent round a large fixed pulley or friction-whcel, the re¬ 
sistance to the revolution of which, independent of the friction 
produced by its own weight, we may assume as increasing in 
proportion to the tension of the rope; but from the manner in 
which the rope acts on the other friction rollers, the retardation 
caused by them may safely be assumed as constant. By exam¬ 
ining the details of the experiments, we find that the tenskm of 
the rope, in the 15th experiment, was greater than it was in 

. the Wftli, in the. proportion of 1 q- —— : 1. This determines 

what fractianal part of the friction of the large wheel, the dif-* 
ference of Tl lb. will amount to; and we will thus have 

, 11 X 6.27, m* 58 lb. as the resistance presented by tlie large 
wheel wth the fighter load. The fnetion of the whed caused* 
by its own wdgbt, wiU, by Mr Wood’s rules, amount to 14 tb., 
and thus 72 tb will be the total fnction of this part of the ' 
chinery; if this be subtracted from the total resistance of the 
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rqie, rollers, &c. it will have 147 tb. as the friction of the rope, 
and^e smaller rollers on ^ich it rests. This is at the rate of 
380S. per mile, and equal to about one-fifth of the strain to 
which the rope was exposed; and therefore the utmost strain to 
which, from this example, a similar rope ought to be exposed, 
is the friction of & miles of rope of the same thickness, resting 
on the samfe proportion of rollers of the same weight, nif we 
make m represent the distance at which the expenditure of 
power in overcoming the friction of the rope by the fixed en¬ 
gine is equal to that expended by tlie locomotive en^nes, in 
moving tlramselves, and let t represent the strain upon the rope, 
or power of the fixed engine, independent of its own friction, 

—— will be, in this case, the resistance of the rope of the fixed 
o 

engine, and will represent the friction of the locomotive engines; 
atnd, assuming that their friction is half the power available to 
move the load, or one-third of the power of the engine, then 

~ =4 ; hence m = the distance in miles. As the un- 

cotain amount of the friction of the fixed engine and its rope- 
roll has not |been taken into account, we may perhaps con- 
dhide, that the moving of goods by means of a rope of a greater 
lei^th than miles, will always be more expensive than their 
conveyance by locomotive engines, when there is no ascent on 
the Ime. To find the more general formula for an ascent, we 
must make |:he gravitating force of the load and of the rope to 
become ^elements in the equation. Now, as the weight of the 
rope per mile is nearly three times the strain to which iffs sub¬ 
jected, making ein i to represent the inclinaticm, 3 ^ sin • will be 

the govatotiug force of the rope; hence m' x (i + 8<fdnj) 

will represoit the whole loss of force incident'’to tlte fixe^ cn- 

A ^ 

"gine, from the weight and friction of the rope. Now, as ^ < is 
the.^fp; 2 |gx!e£mve el@K)rt or acybiesion of the locomotive tenginei^ 
''ftJ'-)c‘'^‘^riH*bfe 'thfeir wdght; and the loss of power incident to 
■ thf^iv which is, to be equal to that lost .by the fixed engines,.ac¬ 
cording to the fore^ng deductions, will be J -f 50 sin 
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heua*, • 

, 5 1 4> 50 sin i 

S 1 + 15 sm » 

which is the same equation as before, when sin i r= 0. When 
sin i = gVi = 3.1^; in which cose, tiie pow«r of tibe 

locomotive engine ceases, and the resistance of the rope becomes 
equal io the whole strain placed upon if. This ntutt he eona- 
dered as, on those conditions, the limit of the length of a sl;age 
l)etwecn two fixed engines, and since a chain of short links^ of 
the same strei^h as a rope, would l)e heavier, mnd would re> 
(^uire heavier rollers, but would not acejuire so great an excess 
of str^agth, to compensate for its wasting, the substitution of it 
would probably make no great change on the results. 

It appears, then, that if a line of road were teorked by fixed 
engines, the number must be very great; and though certaiiily 
the expenditure of power, on a given ccaiveyance, may be ren¬ 
dered less than is required by locomotive engines, provided, the 
distances lietween the stations be less than those determined by 
the preceding rules, yet, when we consider the many inconve- 
ui^ices to which the employment of thorn subjects ua, we must 
conclude that they should be resorted to only when other means 
are inapplicable. They possess no peculiar advantages, as to 
safety, to counterbalance those defects; any danger arisiag^.fiNim 
lial)ility in the carriages to be overturned, or from swiftness of 
motion, should the machinery be suddenly stojqxxl, will be the 
siune in both cases, or will he increased by the enqdoymentof 
fixed engines. Carriages containing any persmis, or any pro¬ 
perty Easily injured, may«bc kept at a safe distance <front a 
travelling engine, so as to be uuendangered by its casualties, 
and easily brought ti> rest, before readiing it; but would be ex¬ 
posed to a dangerous concusdon by a pause in th^ma^nery 
*of the fixed efi^ile. The locomotive engines must certainly be 
high pressure-engines, but, from their size and treatment, ore far 
more likely tosbe deficient in the power of generating steam, than 
^able to. spare any for explosions. There are dreumstanoeB, also, 
which reqder the ^ployment of the high pressuFe«ngm£i,/le86* 
dangerous in this form than in other cases; The distance at 
which it may be made to act, wiU render injury very im]5r&- 
bable to all, exc^t those in immediate attendance on it; and the 
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* slight oscillatory motions, to which the machine must always be 
liable, may be employed to keep the safety-valves from becom¬ 
ing f^tened or rusted in their sockets. 

For this purjwsc, it is only necessary to detach die valve firom 
the lever, upon which the principal compressing weight is hung, 
and giving it tlie shape of a ball resting in a socket, to attach to 
it a confflderable weight, hanging like a pendidum insi^de the 
boiler. Tliis interior weight may also be so disposed as to give 
intimation of over-feeding with water, as the fluid, when it 
reaches the wnght, will buoy it up, and help to open the valve. 
The mediod of conveying the heat through die boiler in a longi¬ 
tudinal tube, completely surrounded by the water, appears best 
fitted for deriving from the fuel all die advantage it can aflbrd. 
A cylindrical tube Ims hitherto been used in the hxxmiutive en¬ 
gine ; but there arc odier forms wliidi would expose rawe sur¬ 
face to the action of the flame, widi e(][ual security against die 
pressure within. Probably tliis pressure may even be convert¬ 
ed into the means of safety. If the tube were eUipdcal, and 
on diat acamnt ready to yield in one direction sixmer than ano¬ 
ther, this yielding may be employed to pull open a valve, and 
allow the steam to esca})e, when the pressure approaches to any 
dangerous intensity. The whole apparatus of the engine is sus¬ 
ceptible of numberless diflerent forms; and it is not too mucJi 
to expect, that die mechanical knowledge and ingenuity of our 
countrymen will lead them to many more perfect dian those yet in 
use. As far as I know, none lias yet worked so advantageously 
as those constructed according to the patent of Messrs Steplien- 
son and Losh, Newcastle-upon-Tyn^, and employed at'lhe col- 
leries of Killingworth and Hetton, in that neighbourhood. 

Tile estimates of the expence of die ^nploymcnt of j^teq^i 
powe^u^'n rail-roads, do not seem in its favour, when, coin- 
pared with horses moving at die velocity most fas^ouijable to 
them, provided the cost of coals condnues to bear the i^do 


to die expence of supporting horses as it. does at peresent ii| 
diettict%af the kingdom wher/e such construedons are.likdly to.be 
i^Jlvavlageous. Where coals are 10s. per ton, the tot^ exp^^ 


per annum of a locomotive engtoe^ induding allowanoe fati ,prear 
tod tear, and intorest on its vabie, will be jL.330;. the work 

(ume will, if estimated by their perfiHmance at Eilluigwwth, be 

* 2 
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126,000 tons conveyed one mile in 312 days. The performance 
at die Hetton colliery, during the same period, anioimted to 
198,000 tons conveyed one mile. The difference arises from the 
greater regularity of the line in the latter case. The effect, in 
the one case, is equal to somewhat more than that of three 
horses; md, in the other, somewhajj^iore than four. The ex¬ 
pellee ^f neitlier of wliich, including that of their aftendance, is 
likely to amount to the annual cost of the locomotive ^gine. 
But as the velocity in those cases is not much above the ordinaiy 
rate at which a horse travels, this may be looked upon as far 
under the rate of performance they are capable of attaining to. 
For few of the items composing the whole expence, are increased 
by increasing tlie speed of the engine, while its performance must 
increase in the rate of the velocity; so that a rate of speed may 
be found at which conveyance by them, will be cheaper than by 
horses moving at the velodty most favourable for their action. 
But the great advantage of steam-jxiwer lies in the ecemomy 
with which quickness of motion may be produced. According to 
Mr Wood’s estimate, an engine, which, at the velocity of two 
miles per hour, performs the wtirk of four horses, will, at the 
rate of six miles per hour, perform the work of twelve 
The increase of expence conscf]uent on the increase of vdiocity, 
has not yet, I imagine, been correctly ascertained. It is evidoit, 
however, that it cannot approach to the ratio of the peribrmanoes 
at the higher and lower velocity. It is well understood, that 
goods can be cmiveyed at a slow rate on a canal much cheaper 
than by any other methcxl; and that as the motion is made 
quick^, the superiority of4:he canal vanishes; but in comparing 
them with rail-roads, the rate which produces equal effects with 
thel same pow^ has«been stated at different values, g^erally, 
however, lying between tliree and four miles per hour, ancTvary- 
•ing with thfe shape of the tracts and size of the canal; fm* all ve- 
lodties beyond tliis, the advantage of the rail-road augm^ts in 
a h%h ratio. • The system of water conveyance we must look 
upon as nearly perfect; and the «other as yet ofering' many 
chalices of imfMrovelnent; and from its apphcabili^ in sosae of * 
its many forms to all imaginable sitUatkaisj and its soccess in 
those whereih it has bem attmpted, we must esteem it mninen|- 
ly worthy of having its properties more accurately investigated. 
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On the Natural HisUny and Economical Usee the Codt Co- 
peHUf CtiUle-Fiehy and Seal, as they occur on the Banks of 
Neiefmndland, and the Coasts of (hat Island atxd Labrador*, 
Communicated in a Letter to Professor Jamesok, by W. £. 
CoRMACE, .Esq. f 

Of the fishes of the British North American Seas, tbs most 
abundant is, at the same time, the most important to man. 
The cod {Gadus Morhua) here holds dominum ttver all the 
habitaUe parts of the ocean,—from tlie outer edges of the great 
banks of Newfoundland, which are more than 300 miles from 
land, mid more than 100^ fathoms deep, to the verges of every 
creek and cove of the bounding coasts : it even ascends into the 
fresh-water. 

41 

To support such a mass of living beings, the ocean sends her 
periodical masses of other living beings; and these, in the eco* 
nomy of nature, are next in importance, and, of necessity, in 
abundance in these seas. Nature furnishes two successive tribes 
of animals as food for one tribe; and for the three together, this 
buriest part of the ocean seems to exist. 

The Cod.—The cod is accompanied at one season by j^kmiIs 
of myriads of die capelin (Sedmo arcticusJ, and at another by 
equal hosts of that molluscous animal the cuttle-€sh {Sepia Lo- 
ligo)i called in Newfoundland the Squid. The three animals 
are migratory; and man, who stations himself on the shores for 
their combined destruction, conducts his movements according 
to their migrations. By art, he captures annually more than two 
hundred millions of the cod with the capelin, and ime hiindred 
millions with the eutde-fish. On the coast of Labrador, and 
in the^ nort h part of Newfoundland, the cod'is so abundant, that 
it is hauled on sbmre with lines in vast quantities. Thus, by 
these diree means, and the use of herrings and*8heil-fish ^r bait, 
w' ' ' ■ 

* |Ua4 bcf(»e the Wernerian Natural History Society, 14th January 

f Th« iqteMSting aetoila in thia commumeation, ace the tesoH of the au- 

* Ibor’a inquiries and obaerTations in Newfoundland. Mr Corniackt jyho is an ac¬ 
tive and intd%ent Newfoundland merchant, haa already distinguished himself, 

* b/being the first European who succeeded in crossing Newfoundland; of which 
a&ievment an account, with a map of the route, was published In thelOfh vo¬ 
lume of the Edinburgh Philosophical Journal, p. A6, et Eo, 
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afong the southern shores of the Gulf of Saint Lawrence, there 
is caught in the British North American Seas^ upwards oSfowr 
hundred mUlions of (x>d annually. 

There appear to be four varieties or kinds of the cod in diese 
seas; but their history has not been sufficiently attended to, to 
determine their relations to each other as species or variety. 
The iirst is the bank-cod, found on the great bank, many ihiies 
ftotn land; the second is the shore-cod, caught in the bays 
around the shores, and in the Gulf of Saint Lawrence; the 
third is the red-cod (Gadus callarias), resembling the nx^-eod 
OS' Ted-wai-ccodling of Scotland, caught near the shores v the 
fourth and most remarkable, is what may be called the Seal- 
headcd-cod, from its head resembling that of a seal or dog. l!1ie 
haddock (Gadu,i JEglefiinis), of a large size, is also met with 
among tlie proper cod. All the kinds approach towards one size, 
and are caught and dried promiscuously by the fishermen. The 
bank-cod differs from the other varieties in his place of resort, 
which is almost always on the banks, at a distance from land ; he 
is also larger and stronger, with larger scales and spots; his body 
is of a lighter colour throughout, with the spots more generally 
diffused, and more distinctly marked ; his ffe^, too, is firmer. 
The shore-cod resembles most the cod in a healthy state oh the 
coasts of Britain, and is that of which the greatest quantity is 
caught, owing to its being most conveniently tak^ : the back 
is of a dusky brown colour; the belly, rilvery or yellowish, and 
th<^ if^ts in general not remarkably distinct. The'red cod is, 
probably, larger than our rock-cod, and is not numerous. The 
seid-neaded cod, is of thc*same colour and size as the shoi^cod, 
and its head is, in like manner, covered with skin; and it iscom- 
pararively■ rare. The young cod, tom-cod, or p6^ey,:j|rB^s 
in sterner in all the harbours and shallow-waters. 

< There ifre some other differences in the Cod, which Way part¬ 
ly arise ftom cfifierence of latitude and of coasts'where they are 
foimd. Thds, the fari:hcr north, the less oil is obtained from 
. them, their livms being smdler; ‘and tlW bink.:o6d yields the 
leasi'bil of any. ' ' • 

*jnie cod IS sometimes caught six feet in length .; jbut.t^re a^e 
acoeunta of* its having lieen taken laiger. All the kinds of edd 
obey the same general hlws of migration. They shift accbi^ing 
Apnir.—.TiTi.v 1826. c 
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to the changes of temperature in their element, arising from the 
seasons, and with the suppUes of food which invariably accom¬ 
pany these changes. The bank-cod seems to be the most sta¬ 
tionary. 

As we advance northward from the Golf of Saint Lawrence, 
the migrations of the ^pd assume a more decided character, 
and it strikes in in greater abundance. This holds as far 
north as fishing-posts have yet been established on the coast 
of Labrador. The same applies to the migrations and abun¬ 
dance of the other fishes inhabiting these seas, more especially 
of those connected M'ith the cod, and they arise together from 
the same general causes. In the Gulf of Saint Lawrence, 
Lat. 45“ 48“, particularly along the shores of Nova Scotia, New 
Brunswick, Canada, and the adjacent islands, where shell-fish 
are more abundant than farther to the north, and where, 
perhaps, in consequence, more other fishes remain during the 
winter, the herring * arrives in spring, about the same time that 
it arrives on the coasts of Newfoundland and Labrador, in 
April and May, when the cod, in consequence, becomes proba¬ 
bly equally abundant at all places; but afterwards, worlds of 
food arrive on the coasts of Newfoundland and Labrador; first 
the capelin, over the shores of both these countries, and then, 
again, the cuttle-fish, around the shores of Newfoundland ; they 
never failing to bring in with them their hosts of cod, and to re¬ 
tain them at these shores during the summer. Neither the cape¬ 
lin, nor any equivalent, ever appears at the countries farther 
south, although the cuttle-fish visits, and sometimes in consider- 
able quantities, the east coast of Nova Scotia and Cape Breton; 
Hence thd^[arc-eminence of Newfoundland and Labrador as a 
fishing^tation, over every other part of the librthern hemisphere. 

At Labrador, and in the north part of Newfopndlandj where 
the length of the summer is not more than six w^ks oi* two 
months, the hook and line are often laid aside for the seine; for 
it is necessary that enough of cod should be taken within the 
or three weeks, otherwise the remainder of the warm 
weather would not be sufficient to dry it. Hence the cod-fishery, 

"I- — 11 . 1 . 1 — - . 1 . ■. —__ 

Tlw Akwife or Go^retu yiaits the coaete of the countries just nemed, No¬ 
va Scotia, &C., but is never met with at Newfonodland, nor fkrther north. 
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according to the present mode of curing, which is, with the em- 
- ception of a very trifling proportion, by drying the fish in the 
sun, cannot be carried on farther north than a certain latitude. 

The fishery of Newfoundland commences in June, as soon as 
the capelin appears on the coast, and ends about Jthe beginning 
of September, when the cuttle-fish be^ns to move off from the 
shores.* The capelin is the bait used during the first month or 
six weeks, and after that the cuttle-fish. 

When bait is scarce, considerable numbers of cod are caught 
by jigghig i the Jiggers being an artificial bait, with hooks af¬ 
fixed. 

The process of curing the cod requires about a montli in 
favourable weather. 

Of the four hundred millions and upwards of cod that are 
taken annually out of the British North American Seas, about 
one hundred millions, or upwards of sixty thousand tons, are ex¬ 
ported in a dried state by the British, to the warm countries of 
Europe and America: Of the remainder, a part equal to double 
that of the British is taken away by the Americans,—a part-by 
the French,—and a part is consumed in the countries themselves. 

It is from the livers of the cod>fish, that the cod-oil of com¬ 
merce is made. These arc exposed in casks, and sometimes in 
vats, to the sun, and the heat in all these countries is suflicient 
to render them into oil *. There is a falling off, some years, in 
the average quantity of oik obtained from the cod throughout 
the British fisheries; but as the French have the exclusive pri¬ 
vilege of fishing at those parts of the island where tlie different 
kinds of fish abound mostf it is probable that the quantity of 
oil in proportion to the quantity of fish caught, induding all 
the fisheries, in any due year may not vary much. 

As the sun withdraws from the north, the temperature of the 
Surface-water decreases; its vivifying principle vanishes, and it 
is no longer inviting to the free inhabitants of the deep. The 
cuttle-fish beglhs to retire, and with it man ends his warfi^ with 
the cod. All feel the warning, and begin to retire to the strong¬ 
holds in their respective elements, leaving the field of their in- * 

* There ought to be obtained from all the cod caught, twenty-five thouaaiM 
tons of ofl, about five to six thousand tons bf which are exported by the Britiafll 
chiefly to Britain- 

G 2 
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dufitry and summer rejoicing, where air, earth, and water, hud 
met in harmony together, soon to become the conflicting scent* 
of an arctic winter. 

Of the Capelin .—The value of this delicate and interesting 
little fish may be estimated, when it is known to constitute the 
l>ait with which more than half the cod caught in these seas arc 
taken. The capelin arrives on the coasts of these countries to 
spawn about the end of June, and departs almut the end oi‘ 
July and beginning of August, [t arrives at Labrador about 
a month later, and rernmns from two to flair months. Its num¬ 
bers are often truly wonderful. Immediately on its arrival, it 
pushes its dense shoals into the small bays and creeks, as if to 
shun the jaws of the millions of its devouring enemies, the cod, 
and many other fishes ivhich had followed it from the deep, and 
which remain arrayed at a little distance, impatient lor its de¬ 
struction. The.se massive clouds of capelin are sometimes more 
than fifty miles long, and many miles broad. Their spawn is 
sometimes thrown up along the beaches, forming masses of con¬ 
siderable thickness, most ol‘ which is carried back into the sea 
by a succeeding tide or two. 

The capelin is six or seven inches in length ; although the 
males sometimes occur nearly twice the ordinary size. It is 
cauglit for bait, m nets constructed of diflerent forms for the 
purpose. It possesses some peculiar quality, which unfits it to be* 
cured for domestic use like the herring, and is, therefore, mere¬ 
ly dried in the sun. Whether the migration of the capelin is 
to and from the north sea, or limited to the adjacent deep- 
waters, does not appear to be yet well ascertained, notwithstand¬ 
ing that its appearance and disappearance at all parts of these 
coastsare*watched, as important events, by every fisherman. On 
the great scale, it is as regular and certain in hs appearance and 
disappearance, as the herring is on the coasts of Europe. It 
generally 'appears some days earlier at the south-east parts of 
NewQwi^land, than at the iseiglibouring parts of the island far- 
* thereto the north; and from its leading in the bank-cod to these 

? laces (as in 1825), it would seem to have come in from the 
rrcat Bank. There is little doubt that it Is on the banks ai 
ife,rtain seasons, as is shewn not merely by the circumstance of 
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Us appearing to have led in the cod from thence tf)wards ihe 
shores, but by the fact, that, very early in spring, and some 
.•weeks before it a})pears every where at the shores, the cod on the 
banks take it very readily as a bait salted, when, at the same 
time, the cod at the shore will not take it in that state. It is 
well known, that the cod will take readily as a bait, on the great 
.sealc,^that only which is its coninion food at the thne; and, in 
the present case, as soon as tlie capelin arrives at the shores, the 
bnnk-cod, wliich we infer to have ibilowed it from the banks, 
not only continue to take it salted **, but the shorc-cod which re- 
iiised it before, now take it fresh and salted promiscuously •f'. 

The Cuttle-Fish. About the beginning of August, the 
throngs of capelin which had enlivened the shores, give way to 
throngs of the cuttle-fish. This animal seems to succeed the 
other, as if to supply immediately provision to the cod. It is 
of equal importance in Newfoundland as the capelin, as it is 
the bait with which the other half of the cod here is caught. 

The cuttle-fish does not appear at Labrador in quantities tlie 
same as at Newfoundland;—^from which it might be inferred 
that it migrates only to and from the adjacent deep waters. 

The common size of this animal is from 6 to 10 inches in 
lengtli; but it has been met with of colossal size. During vio¬ 
lent gales of wind, hundreds of tons of them are often thiown 
up together in beds on the flat beaches, the decay of which 
ipreads an intolerable efliuvium around. It begins to retire from 
the coast in September. It is made no use of except for bait; 
and aftit maintains itself in decjier water than the capelin, in¬ 
stead of nets being used to take it, it is jigged; a jigger being 
a number of hooks ^radiating from a fixed centre, made for the 
purpose. ^The cod is in best condition after haviiig^cd'dB it. 

^ When s^oahi of the cuttle-fish and of the capelin come in 

contact, the latter always retieat, and from the wounds thev 

_ _ 

• The capelin Ire salted the preceding 3'car purposely, to fish for yic cod on 
the bonks earlier in the ensuing spring thin the cod nearer the shore can be 
caught; that is before the capelin has struck in. • 

t The capelin is also sometimes taken in the month of April, by the seal, 
ing vessels, among the ice on the banks, more than 200 miles from the land; ^nd 
then it is found also in the stomachs of the sealsno doubt on its migration 
that time fWim the deeps over the lainks towards the roast. 
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cvry with them, are SuiTerers in an attack: These animals dart 
backwards and forwards with a quickness which the capelin 
cannot escape. ’ 

The cuttle-fish is supposed to impart the crimson colour which 
the sea exhibits in various parts here, during the latter part of 
summer. The water of the harbour of St John's, two nules in 
extent, sometimes exhibits the phenomenon. ^ 

It may be unnecessary to say that the migrations of the cod, 
of the capelin, and of the cuttle-fish, arc only once a year *. 

()f the Seals. —^Newfoundland, owing to its projecting into 
the Atlantic eastward from Labrador, intercepts many of the 
immense fields and islands of ice, which, in the spring, move 
south from the Arctic Sea. These fields of ice, in their origi¬ 
nal formation, present, at their edges, a sufficient barrier against 
the inroads of the ocean ; and they arc so extensive, that their 
interior parts, with the openings or lakes interspersed, notwith¬ 
standing the rage of elements around, remain serene and un¬ 
broken : Here are the chosen transitory abodes of millions of 
seals,—*here these animals enjoy months of peace and security, 
to bring forth and nurture their young. Such fields collect 
on the coasts of Newfoundland, and, as it were, ofier to the in- 
habitants the treasures they bring: I'hc island is periodically 
surrounded by them fur many leagues in all directions,—the in¬ 
habitants within the dazzling bulwark being as impotent to¬ 
wards the rest of the world, as the rest of the world is towards 
thmn. 

The all-efficient sun, gradually re},urning, liberates tht fields 
of ice from the shores to which they had for a time become at¬ 
tached, and enables man again to expose h^piself with impunity 
in hiraWnVlement. 

In the month of March, upwards of 300 v^sels, fittAl out 
for the seal-fishery, are extricated from the icy harbours on the 
east coast of Newfoundland;—^the fields are nowcall in motion, 
anfi tb(§ vessels plunge directly into the edges of such as appear 

- .- ^ ■ ■ ■ -. ■ . . ■ ■ ■ - I 
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* 14ie cuttle-fish occuts in abundance in manj of our estuaries and coasts, 
has hitherto been considered as of no value. Now that it is known to 
£|nn an excellent halt for cod, and even for other fishing,' it is not to be 
doubted that it will in future, in this country, be used with equal advantage 
and fhrofit as a bait for the capture of our cod, Iftig, Ac.—E d. 
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to }mve seals on them;—the crews, armed with heavy firelocks 
and bludgeons, there land, and, in the course of a few we^ks, 
"^estroy nearly 300,000 of these animals for thdr fat and skins. 
The skins, with the fat which surrounds the body, are taken off 
together, and the scalped carcases left on the ice. When the 
vessels ore loaded with these scalps, or otherwise, when the ice 
is scattered and dissolved by the advancing spring, which' it al¬ 
ways *is, except the islands, licforc the middle of May, they re> 
turn to their respective }X)rts; the fat is then separated from 
the skins, and exposed in vats to the heat of the sun, where, 
in from three to five weeks, it is rendered into the seal-oil of com¬ 
merce *. The field-ice extends, with interruptions, more than 
200 miles off the land, but the vessels in general have not to go 
so far to look for the seals; The fields are even met with at 
sea continuous in a northerly and southerly direction for that 
extent, at that distance from land. 

As these fields of ice are not formed at Newfoundland, and 
only partially formed at Labrador, the herds of seals which are 
found on them, when they appear at these places, must have 
come from the sea farther north, where the main body of the 
ice is formed, viz. from the Greenland Sea, and that in the vi¬ 
cinity of Davis* Straits. The Greenland winter, it would ap¬ 
pear, is too severe for these animals, and when it sets in, they 
accompany die field-ice, which winds and currents carry south¬ 
ward, and remain on it until it is scattered and dissolved in the 
ensuing spring, in about Lat. 43° N., or about 200 miles south 
of Newfoundland. Old and young of these animals being then 
dese^ed in the ocean by their birth-place, nature points out to 
them the course to their favourite icy haunts, and thither their 
herds hurry over the deep to pass an arctic summer. Winter 
returns, and with it commences again their anni|^ ir^gration 
^ from laCCtt^^Q to.latitude. 

There are five different kinds of seals found on the field-ice 
at Newfoundland, all known in the Greenland seas. The three 
best known of which are, Ist, The Harp (PJioca groenlandka), 
the one-year old of which is called the Bedlimmer; %d. The 
Hood of Hooded Seal (Phocaleomna,); and, 3d, The Square- 

• • 

* From 3000 to 4000 toss of seal-oil, according to the success of the ^sh* 
ery, is made annually. The seal-fishery is prosecuted by the British only. 
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fipper. The other two kinds are the Blue Seal, so called from 
its* colour, which is os large as the Hooded Seal; and the Jar 
Seal, 80 named from its form resembling that of a jar, thick a', 
the dioulders, and tapering off suddenly towards the tail; head 
small, body 4 or 5 feet long, the fur spotted, and it keeps more 
in the water than the other ice-seals. These all differ from 
the shore or Jiarbour-seal (Phoca vitulina) of these coasts. The 
ice-seals are alike migratory, and promiscuously gregaiious; they 
differ much in size, and the flesh of them all is very unpalateable, 
imless to an acquired taste, more particularly that of the old 
ones, differing in this respect from the flesh of the shore-seal, 
some parts of which are very good. It remains to be pro¬ 
ved, that some of the alleged diflerenccs in the ice-seals do not 
arise from age. Although the icc-seals, which are sometimes 
met with in herds of many leagues in extent on the ice, seem 
to have no ordinary means of subsistence, yet the hand of un¬ 
erring Providence maintains both old and young excessively 
fat. The seal-hunters often find fresh capelin and other ani¬ 
mal substances in their stomachs. 

Notwithstanding the apparently immense annual destruction 
by man among the cod in these seas for more than two centu¬ 
ries, it does not appear that their numbers arc at all diminished, 
or that their migrations are in any way affected: Nor is it likely 
that they ever will be, if we may judge from the migratory Ashes 
of Europe that have been persecuted for many more centuries, 
between the Nortli Cape and the South of England. 

It is not so, however, with those animals which man caq. pur¬ 
sue in Ids own elemcmt;—^thus, the walrus and the penguin, 
once abundant, may be said now to have entirely disappeared 
from tha Guff of St Laurence. 

A^the persecution of the seals in the field-ice dneree^'s, which 
it h^, every year since it commenced, it will be interesting to 
obseive, at some future day not far distant, the effect on their 
numfoersr It is not much more than thirty years since aiiy 
vessds ventured out among tlie ice at sea, purposely equipped 
and mdnned for their destruction. 

,The cod^ the capelin, and the cuttle-fish, in their natural 
roff^Gction, and the seal, or rather the cod and the seal, consti- 
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tute the political value of Newfoundland and Labindor, and 
render these otherwise desolate and inhospitable regions the scene 
o| rivalry of British, French, and American national enter¬ 
prise and industry *. The day is not far distant when veieels 
will be fitted out direct from Britain for the seal-6diery at 
Newfoundland. , 


Description of a New Rcjlccthig Telescope, dmominated the 
Aerial Reflector. By Thomas Dick, Esq. Author of tb6 
Christian Philosopher, &c. Communicated by the Author/ 

rp 

X HE invention of tlie Tieiiceting Telescope was an important 
iinpnivcment on the long and unwieldy refractors, which Were 
in use among astronomers towartls the close of the 17th century. 
With a Newtonian reflector, only six feet long, celestial objects 
may lie viewed with as high a magnifying power, and with equal 
distinctness, as with a common refracting telescope of 120 feet 
in length. By means of these instruments, the late Dr Her- 
scliel made those brilliant discoveries which have extended oar 
views of the solar system, and of the grandeur of the universe, 
and which have rendered his name, immortal in the annals of as. 
tronomy. It was not a little singular, however, that more than 
half a century elapsed, after the construction of this instrument 
was suggested by Gregory and Newton, liefore any reflecting 
telescope of a size calculated for celestial observation was actnid- 
ly constaucted. In the year 1663, Mr James Gregory of Abm*- 
deen published his account of the construction of that form of 
the reflecting telesco]^, which bears his name, in a treatise efi- 
titled Oj^iicajp ro^mta f and in the year 1679, Sir Isaac i^w- 
tpn constructed rwo small reflecting telescopes, about «x inches 

* Tbe herring;^ mackerel, and whale, ore in abundance at New&undkad, 
and comparatively allowed to pass unmolested. The herring variesjnjnoe, 
from small to several pounds weight. The whale is of thr^ or four Idnds, 
and the fishe^ of it is prosecuted only by one enterprizing Englisli mej'can- 
tile house at the south j>art of the island; the whales have been token up. 
wards of 70 feet in length. Yielding from six to eight tons of oil. The salmon, 
.iboundH in all the rivers, and is taken in large quantities. The dog.flsl# 
sumetimes occurs with the cod in groat numbers. 
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in length, of a form somewhat different from that proposed by 
G-regory, which he presented to the Royal Society: But wc 
hear no more about the construction of reflectors, till the ypiir 
17S3, when Mr Hadley published, in No. 376 oS the PhilosophU 
cal Transactions, an account of a large Newtonian reflector, 
which he had just then constructed, and which left no room to 
fear that this invention would remain any longer in obscurity. 
The large speculum of this instrument was inches /ocal dis. 
tance, and inches diameter, was furnished with magnifying 
powers of from 190 to 230 times, and equalled in performance, 
the famous aerial telescope of Huygens of 123 feet in length *. 
Since this period, the reflecting telescope has been in general 
use among astronomers in most countries of Europe, and has 
received numerous improvements, under the direction of Short, 
Mudge, Edwards and Herschcl, the last of whom constructed 
reflectors of 7,10, 20, and even 40 feet in focal length, which 
far surpassed in brightness and magnifying power, all the instru¬ 
ments of this description, which had previously been attempted. 

Having constructed and made a variety of experiments on 
small Gregorian reflectors, I was generally disappointed in my 
expectations of the effects produced by their performance; and 
had always recourse to achromatic telescopes, both in terres¬ 
trial and celestial observations, where brightness, distinctness and 
accuracy, were required! This might be owing, in part, to a de- 
fidlency in the figure and polish of the specula 1 made use of 
in these instruments; but in all the Gregorian telescopes I have 
had occasion to use, there is a certain degree of dinginess and 
obscurity, which renders their performance less pleasant, and 
far inferior to that of good achromatic refractors. Ab^t four 
years ago, an old speculum, 27 inches in focal distance, very im- 
perfimtly polished, having accidentally come into my possession, 
and feeling no inclination to fit it up in the form, I 

fcMrmed the resolution of throwing aside the small speculum, and 
attempting the view, notwithstanding the^ imiform asser- 
tiomof opticians, that such an attempt in instruments of a small 
size is impracticable. I had some grounds for expecting siic- 

^ - 

« * A psrticukc descciption of tbis telescope, with the mechiaeiy for paoving it, 
tpuetnaed with an engraving, nuy be seen in Rdd and Cray's Abridgment of 
the Phil. Transactions," vdl. xi. port i. p. 14T. 
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cess in this attempt, from several experiments I had previously 
made, particularly from some m^ifications I had made in t& 
i^nstruction of astronomical eye-pieces, which have a tendency 
to correct the aberration of the rays of light, when th^ proceed 
somewhat obliquely from a lens or speculum. 

In the first instance, I placed the speculum at the one end of 
a tube,^of the form of a segment of a cone, the end next the eye 
being somewhat wider than that at which the speculum was fix¬ 
ed, and its length about an inch shorter than the focal distance of 
the mirror. A small tube forreceiving the different eye-pieces was 
fixed in the inside of the large tube, at the end opposite to the 
speculum, and connected with an apparatus, by which it could oc¬ 
casionally be moved cither in a vertical or’a horizontal direction. 
With the instrument fitted up in this manner, I obtained 
some very pleasant and interesting views of the moon, and of 
terrestrial objects. But finding that one side of the tube inter¬ 
cepted a considerable portion of light from the object, I deter¬ 
mined to throw aside the tube altogether, and to fit up the in¬ 
strument on a dificrent plan. A short mahogany tube, about 
three inches long, was prepared, to serve as a socket for holding 
the speculum. To the side of this tube an arm was attached, 
about the length of the focal distance of the mirror, at the ex¬ 
tremity of which a brass tube, for receiving the eye-pieces, was 
fixed, connected with screws and sockets, by which it might be 
raised or depressed, and turned to the right hand or to the left, 
and with adjusting apparatus, by which it might be brought 
nearer to or farther from the speculum. 

* 

Plate I. Fig. 1. Exhibits a general representation of the in¬ 
strument in profile. ,AB is the short tube which holds the spe¬ 
culum ; CDjtJje arm which carries die eye-tubes, which consists 
of twA ^listifiot {fjiiccs of mahogany; the part D being capable 
of sliding along the under side of C, through the brass soekets 
EF. To thew undor part of the socket F is attached a bntas 
nut, with a female screw, in which the mide screw a bi acts, by 
applying the hand to the knob c, which serves for adjusting the • 
instrument to distinct vision. G is the brass tube which receives 
the eye*piece8. It is supported by a strong brass wire de, whi<!h 
passes through a nut connected with another strdng wire, wbict 
passes through the arm B. By means of the nut f, this lube 
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maj be elevated or depressed, and firmly fixed in its proper posi- 
tion; and by the nutg, it may be brought nearer to, or farther 
from, the arm D. By the same apparatus, it is also rende^ 
capable of being moved cither in a vertical or a horizontal direc¬ 
tion: but when it is once adjusted to its proper position, it must 
be firmly fix&d, and requires no farther attention. The eye-piece 
represented in this figlirc, is the one used for terrestrial,objects, 
which consists ofj^the tulies belonging to a small achromatic tele¬ 
scope. When an astronomical eye-piece is used, the lenglli of 
the instrument extends only to the point 1. In looking through 
this telescope, the right eye is applied at the [)oint H, and the 
observer's head is understood to be uncovered. For those who 
use only the left eye, the arm would require to be placed on the 
opposite side of the tube, or the tube, along with the arm, be 
made to turn round 180 degrees. 

Fig. 2. Represents a front or rather an oblique .view of the 
instrument, in which the jxisition of the speculum may be seen. 
All the specula which I have fitted up in this form, having lH.<en 
originally intended for Gregorian refiectors, have holes in their 
centres. The eye-piece is, therefore, directed to a point nearly 
e(]uidistant from the hole to the exterior edge of the s})eculum, 
that is, to the point a. In one of these instruments fitted up 
with a four feet speculum, the line of vision is directed to the 
point b, on the op|)osite side of the speculum; but, in this case, 
the eye-tube is removed farther from the arm, than in the for¬ 
mer case. The hole in the centre of the speculum is obviously 
a defect in this construction of a reflecting telescope, as it pre¬ 
vents us front obtaining the full advantage of the ray£^>which 
fall near the centre of the mirror; yet, the performance of the 
instruments, even with this disadvantage, ip superior to what we 
shouM previously have been led to expect. ^ 

The principal nicety in the construedon ol^tbis^ instrAment, 
consists in the adjustment and proper direction of the eye-tube. 
There is only, one position, in which vision will be perfectly dis- 
tinrtP* *It must neither be too high nor loo low,—^it must be fix¬ 
ed at a certain distance from the arm,—and must be directed 
to 1 rartain point of the speculum. This position must be ulti- 
iitately determined by cxjierimcnt, when viewing tcrre.strial ob¬ 
jects. A person unacquainted with this construction of the te- 
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/('scc)pe, would, perhaps, Hnd it difficult, in the first instance, to 
make this adjustment; but, were it at any time deranged, 
ti^ugh accident or otherwise, I can easily make the adjustment’ 
a-new, in the course of five or six minutes. 

In)K>inting this telescope to the object intended to be viewed,the 
eye is applied at K (fig. 1.), and looking along the arm, towards 
the eyepiece, till it nearly coincide with the ol^ecf, it will, in 
most cases, be readily found. In this way I can easily point thi.*? 
instrument to Jupiter or Saturn, or to any of the other planets 
visible to the naked eye, even when a power of 170 or 180 times 
is applied. When high mag^fying powers, however, are used, 
it is expedient to fix, on the upper part of the short tube in 
which the speculum rests, a finder, such as that which is used in 
Newtonian telescopes. When the moon is the object intended 
to lie viewed, she may be instiintly found by moving the instru¬ 
ment till her reflected image be seen from the eye-end of the te¬ 
lescope on the face of the mirror. 

I have fitted up five or six iuKtruincnts of the above descri^i- 
tion, with specula of 8,16, 27, 35, and 49 inches focal distance. 
One of these having a speculum eight inches focus, and two in¬ 
ches diameter, w'ith a terrestrial eye-piece, magnifying about 24 
times, forms an excellent parlour te]esco|x>, for viewing land ob¬ 
jects, and exhibits them in a brilliant and novel aspect. When 
compared with a small Gregorian, of the same size and magnify¬ 
ing jiower, the quantity of light upon the object appears nearly 
doubled, and the image is equally distinct. It represents oli- 
jects in their natural colours, without that dingy and yellowish 
tinge wtiich appears when hxiking through a Gregorian. Ano¬ 
ther of these instruments, having a speculum of 27 inches fo<^l 
distance, and an astronomical eye-piece, producing a magni^ing 
power 100 times, serves as an excellent astronomical te¬ 

lescope. fhis* instrument the belts and satellites of Jupiter, 
the ring of Saturn, and the mountains and cavities of the Mooii, 
may be contemplated with great ease and distinctness. With a 
magnifying power of 40 times, terrestrial objects appear extreine- 
Ij bright and well defined. Another of these instruments is a- 
bout 4 feet long. The speculum which belongs to it is a ve^’ 
old one: when it came into my possession, it was so completely 
tarni.shed, as scarcely to reflect a ray of light. After it was cleaur 
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cd, it appeared to be scarcely half-polished, and its surface is 
variegated with yellowish stains, which cannot be erased. 
it fitted up upon the Gregorian plan, it would, I presume, be of 
very little use, unless when a very small magnifying power was 
applied. Yet, in its present form, it bears, with great distinct¬ 
ness, a magnifying power of J 70 times, and is superior in its per¬ 
formance to a 4 feet achromatic refractor, with a similarrmagni- 
fying power. It exhibits very distinct and interesting views of 
the diversities of shade, and of the mountains, vales, caverns, 
and other inequalities of the moon's surface. The smallest in¬ 
strument I have fitted up on this plan is one whose speculum is 
only 5^ inches focal distance, and inches diameter. With a 
magnifying power of about 15 times, it shows land objects with 
great distinctness and brilliancy. But I would deem it inexpe¬ 
dient to fit up any instrument of this description, with specula 
of a shorter focal distance than 10 or 12 inches. 

The following are some of the properties and advantages pe¬ 
culiar to this construction of the reflecting telescope. 

1. It is extremely simple^ and may be fitted up at a compara¬ 
tively small expcnce. Instead of large and expensive brass 
tubes, such as arc used in the Gregorian and >lewtonian con¬ 
struction, little more is required than a short mahogany tube, 
2 or 3 inches long, to serve as a socket for the speculum, witli 
an arm about the focal length of the mirror. The expence of 
small specula, either plain or concave, is saved, together with 
the numerous screws, springs, &c. for centring the tvro specu¬ 
la, and placing the small mirror parallel to the large one. The 
only adjustment requisite in this construedon, is that of life eye- 
tube to the speculum; and, by means of the simple apparatus 
alrei^y de^Tibed, it‘ can be effected in th-* course of a few mi¬ 
nutes. Almost the whole expence of the instnmtMti^nsists in 
the price of the speculum and the eye-pieces.* he expence of 
fitting up the four feet speculum, alluded to above, mduding 
mohog^y tube and arm, brass sockets, screws, fye-tube, brass 
joint, and a cast-iron stand,* painted and varnished, -dM not 
amytmt to L. 1, 7s. A Gregorian of the same size would have 
r^uired a brass tube at least feet in length, which would 
four or five guineas, besides tiie apparatus connected with 
the^small speculum, and the additional expence connected with 
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the fitting up of the joint and stand requisite for supporting and 
st^ 3 ring so unwieldy an instrument. While the one instru- 
incfht v?iOfuld require two persons to carry it from one room to 
another, and would occupy a considerable portion of an ordinary 
apartment, the other can be moved, with the utmost^ease, to any 
moderate distance, and the space it occupies is scarcely known. 

2. nwre convenient Jbr vie'mng celesticd ejects at a 
high altitude than any other teUsce^e .—When we look throu^ . 
a Gregorian reflector, or an achromatic telescope of 4 or 5 
feet in length, to an object elevated 50” or 60” above the ho¬ 
rizon, the body requires to be placed in on uneasy and dis¬ 
torted position, and the eye is somewhat strained, while the ob¬ 
servation is continued. But, when observing similar objects 
by the Aerial Rector, we can either stand perfectly erect, 
or sit on a cliair, widi the same ease as we sit at a desk when 
reading a book or wanting a letter. In this way, the sur¬ 
face of the moon, or of any of the planets, may be contemplated 
for an hour or two, without the least woiriness or fatigue. A 
delineation of the lunar surface may lie taken by this instrument, 
with more ease and accuracy than with any other telescope, as 
the observer can sketch the outline of the object by one ey.^, on 

a tablet placed a little below the eye-piece, while the other eye is 
looking at the object For the purpose of accommodating the 
instrument to a sitting or a standing posture, I caused a small 
table to be constructed, capable of being elevated or depressed 
at pleasure, on which the stand of the telescope is placed. When 
the telescope is 4 or 5 feet long, and the object at a very high 
elevation, the instrument may be placed on the floor of the apart¬ 
ment, and the observer will stand in an erect position. 

3. This instrument is considerably shorter than a Gregorian 
telescojgeiM^-^^ large mirror is of the same focal length. When 
alt astronomic eyepiece is used, the whole length of the instru¬ 
ment is nothing more than the focal length of the speculum. 
But a Gregoridh, whose large speculum is 4 feet focus, will ex- 
ceed 5 feet in length, including the sye-piece. 

4. The amal reflector^ far excels the Gregorian in hrighi- 
near. The want of light in Gr^rians is owing to thenecon^ 
refleeddn from the small mirror; for, it has been fully prm^ by^ 
experiment, that, about the one-half df the rays of light whidt 
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i)aU ujK)n a refiGcting surface?, is lost by a secoiul reflection, llie 
image of the object may also Ik* presumetl to lie more correct, 
it is not liable to any dist()rtioii by being reflected from linother 
speculum. 

5. There is k’^ts tremor in these telescopes than in Gregorian 
reflectoi-s. 6no cause, among others, 1 presume, of tlie tremors 
which affect Gregorians, is the formation of a second inwge at a 
great distance from the first, lK*sides that which arises from the 
elastic tremor of the small speculum, when carried by an arm 
supportefl only at one end. Hut, as the image formed by the 
spc'cul'.im, ill the aerial telescope, is viewed ilirectly, widiout Ink¬ 
ing ex|K>vSiHl to any subsequent reflation, it is not so liable to 
the tremors which are so frequently experienced in other reflect¬ 
ing telescopes. Notwithstanding tlie length of the arm of the 
four feet telescope above mentioned, a celestial object appears re- 
iriai'kably steady, when }Kissing across tlie field of view, osjiecial- 
ly when it is at a nuKlei’ate degree of altitude; and it is easily 
kept in the field by a gentle motion applietl to the arm of the 
instrument. 

The spec'iila usc*d in all the instniments to which I have alluded 
aliove, are far from lieiug giKul, being of a yellowish colour, ami 
some of them scarcely half fsilished. They have likewise large 
lioles in their centre, as they were originally intended for Grego¬ 
rian tele.scopes. Were they fitted iiji in the Gregorian form, 
they would he of little use, unl(*ss with small degrees of magni¬ 
fying power. Y'et, with all these imperfections, they exliibit the 
object with more brightness and accuracy than tlie generality of 
reflectors; and therefore I have no doubt that, were instrflinents 
of this construction fittetl up with specula of the liest figure and 
polish, they would c'qual, if not surpass in jjrilliancy and distinct¬ 
ness, the ^neral run of achromatic telescopes, 

In prosecuting my experiments in relation to these instill¬ 
ments, I wished to asc-ertain what effect might be produced by 
usii^ a part of a »peculum instead of the whole.* I^or this pur¬ 
pose, I cut a specidum, three feet in focal length, through the 
censor, ^ as to divide it into two equal parts, and fitted up each 
part as a distinct telescope; so that I obtained two telescopes 
^rom. one speculum. In this ca.se, 1 found that each half of the 
.spwulum performed as well a.s the whole speculum had done 
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Ixjfore; at least there appeared to be no scn&ible diminution in 
the bfigfitness of the object, and the image was equally accurate 
'and distinct; so that, if economy were a particular objeci; aimed 
at in the construction of tliese instruments, two good telescopes 
might be obtained from one speculum. I have also some 
reason to believe, that instruments of this kind might be 
fitted up with glass specula. My opinion on t]iis > point, how¬ 
ever, Is not quite decisive, owing to the want of glass specula of 
a proper figure and focal distance, on which to try the experi- 
nient.s. With a glass speculum, however, about 11 inches focal 
distance, and whose figure was obviously somew^hat incorrect, I 
have seen distant objects tolerably distinct and well-dcfintxl, with 
magnifying jwwers of from to ^ times. 

From the experiments I htave made in reference to tliese in¬ 
struments, it is demonstrable, that a tube is not necessary in the 
construction of a reflecting telescopt*, whether it be used for 
viewing c*elestial or terrestrial objects; and, therefore, were a re¬ 
flecting telescope of 50 or 60 feet in length to be constructed, it 
might be fitted u}) at a compai’atively small expence, after the 
cliarge of casting, grinding, and polishing the spt'culuni is de¬ 
frayed. The largest instrument of this description which has 
hitherto been constructwl is the 40 feet reflector of Dr HersebeL 
This complicateil and ino.st univicldy instrument has a tube of 
mllwl or sheet iron 39 feet 4 inches in length, and 4 feet 10 indies 
in diameter, which w'eighs several thousands of pounds; and it 
has been computed that a w'ooden tube, for tlie same purpose, 
would have exceeded this in weight by at least 3000 jiounds. 
Now,i ,I conceive, tluit such enormous tubes in instruments of 
such dimensions, are altogether unncc^cssary. Nothing more is 
requisite than a short tube for holding the speculum. Connect¬ 
ed with one side of'tin’s tube (or witli both sides ”rere itfrnind 
^neceat(sdlty),,,bvo strong bars of wood, projecting a few'feet be¬ 
yond the speculum end of the tulx*, and extending in front as 
far as the foc^ length of the mirror, and connected by cross bars 
of wood, iron, or brass, would be quite sufficient for a r'lipport 
to the eye-piece, and for directing the motion of the instrument. 
A tdescope of 40 or SO feet in length, constructed on this plan, 
would not require one-fifth of the expence, nor onc-fourth of the 
apparatus and mechsmicjil |iower for moving it to any required 
\i»Rn.—.mi.Y 1896, n 
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position, which were found necessary in tlic construction of Dr 
Herschel's large reflecting tt^escope *. With regard to telescopes 
of smaller dimensions, as from 5 to 15 feet fcxal length, with the 
exception of the cxpencc of the specula and eye-pieces; they 
might be fitted up for a sum not greater tlian from 2 to 5 or 6 
guineas. • 

Were any.jK'rson to attempt the construction of these tele¬ 
scopes, in the mean time, it is not likely he would succeed, with¬ 
out more minute directions than 1 have yet given. The astro¬ 
nomical eye-pieces used in the aerial telosa)pe, have a particular 
modification, which is essentially requisite to distinctness of vi¬ 
sion; and, therefore, wen* any one tj try the experiment widi a 
common astnmoniica,! eye-piece, he M'ould most probably feel 
disappointed in the performance of tlie instrument. A descrip¬ 
tion of the peculiarity of the eye^piece to which I allude, with 
other particulars in relation to these instruments, I deem it ex¬ 
pedient, for certain reasons, to |X)sti)one to a future opjiortu- 
nity. 

I have sometimes used these instruments for the purpose of 
viewing perspective prints, which they exhibit in a Iwautiful and 
interesting manner. If a coloured perspective be placed at one 
end of a large room, and strongly illuminated with two candles, 
and one of those reflectors, furnished with a small magnifying 
power, placed at the op]:x>site end of the room, the representation 
of a street m* a landscape will be seen in its true pcrs})ective, 
and will appear even more pleasant and interesting than when 
viewed througli the commcai optical diagonal machine. If an 
inverting eye-piece be used, which is most eligible in thi^ex|x^ 
riment, the print, of course, must be placed in an inverted posi¬ 
tion. 

That reflteting telesc;opcs of the description now stated are 
original in their construction, appears from the imih^gnigftiguage 
of optical writers, some of whom have pronounced such attempts 
to be altogether impracticable. Dr Brewster, one, of the latest 

* The idea here fiuggeated will perKhps be more readily appreciated, by an in¬ 
spection o'VPlate I. Fig. S, where A is the short tube, BC and DE the two large 
bars or arms, connected with cross bars, fi>r the purpose of securing strength 
a^ stea^ness. At F andG, behind the speculum, weights might be appUed, 
if necessary, for counterbalancing the lever-power of the long arm. 
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denominated the Aerial Rejlector. 

and most respectable writers on this subjec-t, in the Edinburgh 
Encvchpeedia, art. Optiaff and in the last edition of his Jjupeftdlp 
to Fergusott^s Lectures,’^ has the following remarks :—“ If wc 
could dispense with the use of the small specula in telescopes of 
imxleratc lengtli, by inclining the great speculum, and using an 
oblique, and consequently a distorted reflector, as'proposed first 
by Li% Mairc, we should consider the Newtonian *telescx)pe as 
j)ei'fect; and, on a large scale, or when the instrument exceeds 
20 feet, it has undoubtedly this character, as nothing can be 
mt)re simple than to magnify, by a single eye-glass, the image 
formed by a single spetudum. As the ^/fvnt vieto is quite im- 
practic(d)le, and indeed has never been attempted in instruments 
of a Miiall size, it becomes of gi’cat practical consequence to re¬ 
move, as much as possible, the evils which arise from the use of 
a small h]M?culum,‘" &c. 

The instruments now described have effectuated the desirable 
object alludetl to by this distinguished philosopher; and the mode 
of construction is neither that of Dr Herschel’s front view, nor 
does it coincide wdth that proposed by La Maire, which appears 
to have been a mere hint that was never realizol in the construc¬ 
tion of reflecting telescopes of a small size. The simplicity of 
the constniction of these instruments, and the excellence of their 
jK'rfonnantv, have been much admired by several scientific gen-' 
tleinen, and others to whom they have been exhibited; and so 
much am 1 convinced of their utility, that I have dismantled 
every other Gregorian telcsco})e I had in my pissession, and 
fitted it up in the form now described; and I seldom use any 
other telescope cither in terrestrial or celestial observations. As 
it is distinguislied from every other telescope, in Ixiing used 
without a tube, I lyive chosen to denominate it “ The Aerial 
Rt^ecior • 

•*, P:^Tir, 1826 . ^ 

* A caveat hs# been lodged at the patent office, in the view of taking out 
a jiatent for this construction of the reflecting telescope. A brief no‘i«? of it 
vras published, about three years since, Tn the Appendix to a work entitled, 

“ The Christian Philosopher.* 

I) 2 
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On the Comhistmi^ Alcolwlic Fluids, Oils, 4*r. in Lamps, wUh 
observatims cm the Colour and ConsHtuticm of Flame *. By 
Henry H^me BLACKADUEit, Bsq. F. H. S. E. ConnnunU 
rated by jlie Author. 

\.-~^0f Latnps tcitkout Wirks. 

A. POROUS or filamentous substance, that has the property of 
raising fluids by capillary attraction, has hitherto been consider¬ 
ed an essential part of a lamp for burning oils or alcoholic duicls ; 
and this part of the lamp, termed the wick, has l)cen made of 
various vegetable and mineral substances, such as cotton, lint, 
moss, asbestus, mica, small i^ircs, &c. All combustible fluids, 
however, that are commonly employed for producing light or 
lieat, may be burned with advantage in a lamp, without making 
use of any wick. For this purpose, it is only requisite to have 
a burner in the form of a tube, and made of a substance that is 
incombustible, and a slow conductor of heat; and, ]^}erhaps, it 
would scarcely be anticipated how well glass and other slow con¬ 
ductors are adapted for burners of this description, or how easily 
such a lamp may be constructed. In their construction provi¬ 
sion must be made for a constant supply of fluid to the burner, 
without the influence of capillary attraction ; and this is eflected 
by having the burner so placed, as to be lower tlian the reser¬ 
voir, the supply being regulated by a stop-cock or valve, or by 
duly proportioning the size of the connecting tube. Lamps of 
this description may be made of almost any form, and of almost 
any solid material; it being only essential, as already stated, 
that the burner be a tube made of an incombustible and slow 

t 

condUctingMubstonce. For alcoholic fluids, the length of the 
burner does not necessarily exceed an inch ; and far oilsTIi may 
be reduced to the half or the fourtli of that length. In Plate I. 
F«.S. is represented a convenient and eadly consti?icted lamp for 
thccflBibustionof alcoholic fluids. It consistsof a small glass globe, 

I - ^ 

* The first part of this paper is an extract from a paper read before the Boyal 
^•iety, 1st May 182G. On that occasion, some of the facts noticed in the se¬ 
cond part were cnrsorily adverted to. 
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and a bent glass-tubc, siip}X)rtcd on ametailic stand or frame. TJic 
tube is of‘ tlic size used for thermometers; its interior diameter 
being about one-fortieth of an inch. It is passed through an elastic 
piece of cork, which is cemented into the lower part of the glass- 
globe, and surrounded by a collar of metal: in this way the tube 
may be readily slid up or down, without allowing any of the 
duid tp escape between it and the cork. * When tlie extremity 
of the tube is above the surface of the fluid, none of the latter 
can escape dirough it; and when the lamp is to be used, the 
tube is drawn down, as represented in Fig. 5.; the degree 
of its depression being regulated by the size of the flame that is 
wished to be produced. When a low flame is required, the ho¬ 
rizontal part of the tube is cemented to a low flat stand ; and 
when the lamp is to be lighted, the fluid is made to flow, by 
drawing up the reservoir, instead of, as in the former case, draw¬ 
ing down the tube. For occasional purposes, a tube bent, so as 
to form a syphon, and (tossed through a cork in the neck of a 
phial contmning the fluid, constitutes a very convenient lam(i. 
When, with a lamp of any form, it is wished to produce a large 
flame, it is only necessary to increase the number of the burners; 
and in this way the degree of heat can be regulated at pleasure, 
and with great accuracy. The advantages, &c. resulting from 
the combustion of alcoholic fluids in a lamp withcHit a wick, will 
afterwards be considered. 

A lamp for burning oils, for the purpose of illumination, is 
constructed on the same principle as that for bunung aloohi^C 
fluids. The reservoir may lie made of metal, or of plain, cut, 
or colonred glass, so as to^produce a beautiful eflect^ And a 
line green, red, or yellow colour, can easily Ix! communicated to 
spermaceti oil, producing the same effect as coloured gloss. The 
form rraresented, Fig. 6., which may be modifled tBxxirding to 
t^te, Imving-'wddilional b ranch es. &c. may, perhaps, be found 
as suitable as any other. One tn&t contains from one to two 
ounces of oil,«and whose burner is not larger tlian an onftnary 
bugle bead, burns for eight or ten,hours; and will enabl^most 
persons to read or write. A lamp of this description has epnti- 
nued burning three days and a half, or eighty-four hours, with¬ 
out having l)ecn touched; and the small conical crust,* which^ 
formed on the burner, did not amount to two grains, though the 
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oi] was of the inferior quality that is sold under the name of 
whale cal. When a greater degree of illuminarion is required, 
the number of burners, and capacity of the reservoir, must be 
increased in proportion. It will be found, that a lamp of this 
description is as readily lighted as a candle, or lamp with a 
wick; and the burner may be such as to produce a dame that is 
a mere lumiVious point in a dark apartment, or only a blue speck, 
that is invisible at a short distance; or sucli as to give a flame 
similar to that of an argand lamp with a wick. This last may 
be eflected, either by two short and wide tubes, having an ar¬ 
rangement similar to the metallic wick-holder of an argand lamp, 
or by means of small short tubes, placed nearly in contact, and 
in the form of a circle. 

A convenient small hand-lamp, for occasional purposes, and 
either for burning oil or alcoholic fluids, is made, by fixing a 
long tube in the mouth of a small bag, formed of caoutchouc, or 
other impervious substance; the burner being supplied by the 
pressure of the hand. 

When a thin narrow collar of metal is attached to the mouth 
of a burner, so as to project in the form of a small cup, the re¬ 
semblance .of the flame then produced, to that of a gas-lamp, is 
so complete os readily to deceive those who are not aware of the 
presence of oil. If the collar be made of impure silver, and the 
lamp has not recently been used, the flame, when first lighted, 
has a green colour; but this adventitious colour disappears in 
the course of a few seconds, when the metal acquires a red heat. 
In the practical hne this modification of the wickless lamp is par¬ 
ticularly tieserving of attention. •> 

Various attempts were made to take advantage of the capillary 
attraction of tubes, for maintaining a constant supply of oil to 
the burnei)' which at first proved unsucccsisful; and the want of 
success was attributed to the well known fact, ihatf-howe^ high 
a fluid may rise in a tube, hy^pillary attraction, it will in no 
instance rise, so as to flow from its upper orifice. This, how¬ 
ever,-Was found to be incorrect; for a small perforated disk of 
mica,j having a small tube cemented into the perforation at its 
centre, will constitute a burner of this description. When such 
^a''burner is placed, so as to float on tlie surface of oil, the oil 
rises by capillary attraction, and fills the tube. If a .lighted 
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match be now applied, the oil in the upper part of the tube eya- 
porates and produces a dame, fresh portions of oil lise to fill the 
empty space, and thus combustion is mmntained. With such 
a burner there is no shadow ; the reflected image of the flame 
bang seen directly under the true flame. • From a number of 
such burners, in an {Appropriate glass-vessel, the illumination is 
brilliaiit*; and the floating disks are observed to be in continual 
motion, as if alternately attracting and repelling ea(^ other; which 
proceeds from the film of oil immediately under the mica be> 
coming expanded by heat. Though such burners, when pro¬ 
perly constructed, will maintmn combustion for many hours, 
if the flame is by any means extinguished, they almost in¬ 
stantly sink to the bottom. This results from the structure of 
the mica, and the expansion of the oil by heat. Mica is com¬ 
posed of thin plates, which admit oil into their interstices; and 
the oil thus admitted, with that on the under surface of the mica, 
is expanded by the heat of the flame. When the flame is extin- 
guislied the oil cools, and then the mica, being specifically heavier 
than the oil, necessarily rinks. * 

A burner, similar to the one above described, but more appli¬ 
cable to ordinary purposes, seems to merit description, as it may 
be readily constructed, and will be found admirably adapted fiw 
a night lamp. In this form, a small light concave shell, or a 
light conclave glass, resembling in miniature that of a watch, or 
a small disk of card paper, made concave by pressure, and coat¬ 
ed with a solution of gum, is used instead of the mica. A small 
hole is made in the centre, and a piece of sound cork, about the 
size of*a pea, is cemented, on the convex side, and over the per¬ 
foration. A small perforation is then made through the cork, 
and a rather wide agd thin bugle bead is stuck firmly into it, 
fromj^e concave ride of the shell. The only use df the cork is 
'ao fix the bilhicr* so as tOi^d^it of its being readily adjusted or 
replaced. When the shell floats on the ml, the upper extremity 
of the burner«should be nearly on a level with the. surface of the 
fluid; and if the burner be propesly fixed in the cork, the shell, 
glass, orxoncave piece of paper, will not sink when the flapie is * 
extinguished. The quantity of pale rape seed oil (which, m , 
every respect, is the best) that is consumed by a ringle bumei^ 
amounts to about three-fourths of an ounce in twelve hours, 
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and the consumption is so regular and uniform, that, when a 
lamp is constructed in the form of a floating syphon, it is found 
to measure time with great accuracy. 

Tallow, and other solid combustibles, of a similar nature, may 
also be burned without a wick. In such cases, it is only neces¬ 
sary to melt a small (j^uantity of the solid substance^ with the 
end of a hot wire or rod of glass; or to introduce a Utils oil into 
a hollow, previous to introducing the floating burner. After- 
wards, the heat of the flame is sufficient to keep up a supply of 
fluid. 

It is well known, that volatile oils, such as turpentine, give 
out so much carbon in the form of soot, during their combus¬ 
tion, as to prevent their being hitherto burned in a lamp, for the 
purpose of illumination. Turpentine, however, may be burned 
in a lamp, so as not only to give out no carbon in the form of 
soot, but to afford a beautiful white light, which, in splendour, 
far exceeds that given out by the fixed oils-this was exhibit¬ 
ed on a small scale, by means of a small experimental glass lamp. 
All the fixed oils are rendered cmpyrcumatic, previous to 
combustion; and the same change is necessary in the ease, of 
tur|)cntine, but, from its volatile nature, is less readily produced. 
From the extreme whiteness and splendour of the flame of 
turpentine, there is reason to expect, that it may yet be ap¬ 
plied to valuable purposes. The preceding details have been 
entered into, with the view of facilitaring investigation, and 
were, to a certain extent, necessary to the next part of the sub- 
jeet. 


2.—(y the Colour (fFUmc. 

Previous to entering on the subject of tVe colour of flame, it 
is necessary to attend to what, for the sake of distinctiQji, may 
be termed its structure. Extcrior,t': the centraf ceme of ims oi* 
vapour, that is, in the pniper flame, there are parts which can 
readi|^be distinguished, and which distinctly differ from each 
oflier; ’’^ne part may be changed, or a part may be made to 
^Slifipear, while the others remain unaffected. By means of a 
p 9 sm, the light of any flame may be shewn to be composed of 
a^enil cblours:—^tbat, however, is a separate investigatiem, and 
vrBich is left to those who arc conversant in the branch of sci- 
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cnce to wliich it properly belongs; the structure of a flame bi|s 
reference to what is cognizable by the naked eye. 

When combustibles that are compounds of hydrogen are 
burned, so as to produce a blue flame, without the assktance of 
a blowpipe, or any similar contrivance, the flame appears in its 
most simple form, and two parts are to be distingiflshed. The 
one api^ars immediately exterior to the cone of gaf^or vi^ur, 
and, as seen on each side of the flame, has the appearance of a 
bright blue line, extending from the base to the apex of the 
cone. It must be unnecessary to explain how this part of the 
flame is only to be distinguished at the sides, though it sur¬ 
rounds the whole of the cone. Extenor to this narrow blue line, 
is an attenuated portion of an opaline or misty blue colour, 
which extends alx>ut the tenth of an inch, more or less, Ixiyond 
the blue line, and whose exterior surface is ill defined, resem¬ 
bling a brush. This exterior portion surrounds the whole flame; 
and though its presence might not, in every instance, be suspecU 
ed at certmn parts of the flame, it surrounds the whole of W'hite 
flames, when these are properly adjusted. 

When the substances formerly mentioned are burned, so as 
to extricate white light, the white portion appears interior to 
the narrow blue line, but tlie former never extends to the base 
of the flame, and the latter can only be traced to a short dis- 
Umce on the exterior of the white portion. 

On examining the flame of a properly adjusted candle, the 
blue line exterior to tlm white light is observed to disappear op¬ 
posite to the a{)cx of the transparent cone surroundingthe wick, 
or at that part where the ^white light is extricated with great 
effulgence *. The same thing takes place with the exterior at¬ 
tenuated opaline bruidi, which is not readily distinguished alx»vc 
the middle height of the flame, where the white light becomes in- 
tQpse^n tflisinStanee, tli e at^ uated blue flame seems to be ren¬ 
dered invisible by the intensity ol tiiewhite light. If, even info^y 

weather, witli «q overcast sky, a blue and white flame of diluted 

— - - 

* In a blue and white spirit-flame, the bright blue lines ore seen extending on 
the exterior of the white portion; and between their upper extremities is a broad 
arch or belt of a dark blue colour, which surrounds the tipiwr part of the white 
portion, and is observed occasionally to conceal or darken its apex. See Fig. 7e 
in which this flame is rcprcsenterl in outline. 
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dcohol be brought to the window, the flame becomes wholly in- 
viuble, not a vestige even of the white portion is to be discerned ; 
so that any one ignorant of its presence, would almost inevita- 
bly meet with an accident, or might be induced to lay hold of 
the burner. This simple experiment will render the existence 
of an invisible, though intensely hot flame, sufliciently intelli* 
^ble. TKe surface df the flame of a candle, where t^e com¬ 
bustion is most intense, is the hottest. Where the combustion 
is most intense, the flame has a pale blue colour, and when this 
colour comes to be contrasted with intense whiteness, it is too 
weak to make a sensible impresaon on the retina. By means of 
opaque skreens, the attenuated brush may be seen extending all 
over the flame; but its presence may also be detected, by chang¬ 
ing its colour in a way afterwards to be described. 

The colour of the light that is extricated in a flame, depends, 
1st, On the mode of combustion; or, Sd, On the presence of 
some foreign body or extraneous ingredient. 1. When alcohol 
or rectified spirit, having a specific gravity of about 835, is 
burned in a lamp without a wick, and with a half inch'flame, 
enr when it is burned on a flat surface of glass, the flame is alto¬ 
gether of a blue colour. Again, when in burning the same 
fluid with the glass-burner, the flame is enlarged to an inch, or 
an inch and a half in length, a considerable quantity of white 
light is extricated. Lastly^ When the extremity of the glate- 
bumer is brought to a red-heat, or thereby, by holding it in the 
edge of a blue spirit flame, portions of the alcohol are succes- 
rively exploded as they come into contact with the heated ex¬ 
tremity of the burner, and then muqh yelhw light is extricated. 
We have thus blue, white, and yellow light extricated during 
the combustion of the same fluid, and depending wholly on the 
mode of ceftnbustion. 

Oil may also be burned so as to giye out rithern blue,'&'blve 
and white, or a blue and yelfo^^ame. When oil is burned in 
a lamp without a wick, so as to give a large flame, the light ex¬ 
tricated is,Jblue, with a great jproportion of white. But, if the 
st(qp|M^k be cautiously turned, the white light dimiqishes, and 
at length there is only a blue flame. By again increaring the 
^ow of oil, a spot of yellow light appears in the centre of the 
blue; and by still farther inoeasing die supply, the white, 
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that is the usual yellowish white, flame reappears. On the same 
principle, a wine-glass full of oil may be made to exhibit either 
a blue flame, covering the whole surface of the oil, or a flame of 
a blue and white colour. 

When diluted alcohol, vulgarly termed ardent or proof spi¬ 
rit, is burned in a lamp without a wick, the colour t>f the flame 
is blue, pr blue and white, similar to the fldme of alcohol former¬ 
ly desciibed. In this case, a simple distillation and combustion 
goes forward; the whole of tlie water being separated as cold, 
or nearly as cold, as before its passage through the flame; and 
the burner only acquires a perceptible increas&pf temperature. 
The flame has a fine conical form, and the comnustion proceeds 
without any buzzing noise. Hence the advantage of a lamp 
without a wick for burning diluted alcohol, such os the whisky 
of the shops. When that fluid is burned in the usual way with 
a wick, there is, with other disadvantages and peculiarities to 
be mentioned, this great inconvenience, that if, after the com¬ 
bustion has continued a short time, the flame be extinguished, 
it cannot be relighted without renewing the wick. Besides, by 
using a glass burner, there is derived all the advantage of a spi~ 
rit-lamp without the expeiice; and ardent spirits can readily be 
had in situations where alcohol cannot be procured. 

When diluted alcohol is burned zdth a wkk, the flame is not 
blue and white, as when a slow conducting tubular burner is 
made use of; on the contrary, much yellow light is given out; 
the white disappears, and a portion at the base has a blue co¬ 
lour. The form of the flame is much less regular; it has a dis¬ 
agreeable flickering motioiy and the combustion is accompanied 
by a constant whizzing or buzzing noise. But, with all this difle- 
rence of effect resulting from the mode of combustion, the wick 
undergoes no change, being in no degree carbonAed by the 
figprtr^lR^hss cas e ^ be re is a cotemporaneous vaporization and 
combustion of the alcoholic parf*VTf the fluid; but the watery 
part is not separated as in the lamp without a wick. Part of 
the water is converted into steam, and part of it remains in the 
wick; which last circumstance prevents the relighting of the 
lamp, after a short continuance of combustion, as formerly men¬ 
tioned. Though the wick remains uninjured by the flame. It, 
always becomes hot; and hence not only alcoholic vapour, but 
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Jikewise steam, is generated, and discharged into the interior of 
the flame. After the diluted alcohol in the reservoir has been 
consumed, the quantity of water remaining in the wick is not 
equal to that contained in the original fluid, as may readily be 
determined, by ascertaining the specific gravity of the alcoholic 
fluid that» employed. It thus appears, that, in the interior 
of the yellow flame of diluted alcohol, there is present a certain 
admixture of steam, which does not exist in the blue coloured 
flame of the same fluid; and when steam is generated, much 
heat is necessarily consumed; but it does not follow that the 
presence of stea^ is the cause of the yellow colour. Alcohol of 
the strength formerly mentioned, and that which is considerably 
stronger, may be burned, so as to give out yellow light; and 
alcohol that cannot be made, in one way mr another, to extricate 
yellow light during its combustion, has not been procured for 
experiment. 

It would appear that, though some attention has been paid to 
the noting of siub substances as give out particular kinds of co¬ 
loured light, when sidjjected to a high temj^erature*, or when di.s- 
solved in the fluid which siipjiorts combustion, but little atten¬ 
tion has hitherto been jiaid to the coloured light of a flame, with 
the view of ascertaining the mode of its production. That this 
and the otlier substance gives a yellow or green flame, and that 
the quantity of yell«>w light may lie increased by particular 
means, has beCh ascertained ; but on what the extrication of yel¬ 
low light depends, or what particular process goes forward du¬ 
ring its production, remains to be investigated. The following 
short extracts from a publication of .modem date, and hy a gw- 
tleman distinguished in the ranks of science, will be found in¬ 
teresting “ After numerotis experiments^, attended with much 
trouble ailfl disappointment, I found that almost all liodies'hi 
which the combustion was imper^t ...sudrtirf 
ton, &c. ga^e a light in wliicRme homogeneous yellow rays pre- 
dominated ; that the quantity of yellow light inorcased with the 
humiSity of these Ixidies; ^nd that a great proportion of the 
saii\e'^i^t was generated, when various flames were, urgeld ra6- 
chanictdly by a bloAvpipe or a pair of h^bws. As the yellow 
trays seemed to he the product of imperfeet combustion, I con¬ 
ceive*! that alcohol, diluted with water, wouk! produce them in 
gi’cater ahundaneW tlum when it was ifi a state of purity ; and. 
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upon making the experiment, 1 found it 8uecml beyond my^ 
most sanguine exjjeetations.”—“ I found tliat the discharge of 
vellow liglit depended greatly on the nature of the wick, and 
on the rapidity with which the flui<l was converted into va¬ 
pour.” A piece of sponge, having a rough surface, was found 
to constitute the l)est wick, and for convertii^ the‘alcohol ra¬ 
pidly into vapour, the heat of the wick-hoTder was increased by 
a spirit-lamp; or red hot wire gau/e was brought into contact 
with tlie surface of the sponge *. 

By tliese extracts, we are given to undei\stand, that, when al¬ 
cohol, “ in its purity,” is burned, it gives a yellow itanie; but 
that, when alcohol, diluted with water, is burned, yellow liglit is 
given out in greater abundance; and the conclusion seems to be, 
that, as moisture increases the quantity of yellow light duiing 
the combustion of cotton, jiaper, &c. so water added to alcohol 
has the same elPect; and that, on such occasions, the water acts 
by cauring, or by increasing the disposition to “ imperfect com-'*' 
bustion.” Admitting, however, tlmt these views were established, 
such (|ucstions ati the following immediately present themselves: 
What is imperfect combustion ? Is the presence of water essen- 
lial or only accessary ? &c. This is a subject that might en¬ 
gage the attention of some one of the many expert chemists of 
tlie present day : there is certainly no wont of interest, and 
much precise informatuni is still wanting. The few facts tliat 
liavc been, or tlmt may be, brought forward on the present oc¬ 
casion, are submitted as a contribution, with the hope that they 
may tend to promote investigation. 

The blue flame of diluted ^cx>hol has, as formerly stated, a re¬ 
gular form ; is steady as that of a well-adjustal candle, and tlie 
ixnnbuHtion proceeds in silence; but, when humed with a wick, oi' 
otherwise, so as to give a yellow %lit, the dame is very uii- 
stt^fljpf4iiibaths -eondiiis tipn h always accompanied with noise. 
Whether this noise proceeds, instance, from mtu&L ex¬ 

plosions, may hp uncertain; but it is certain tliat when diluted 
alcohol is exfdoded, by throwing it into a red hot fire, or by 
other mean^ a profusion of yellow light is extricated; and, when 

* See Description of a Monochromatic Ijomp, by David Brewster, LL. Dk 
&c. published in the Transactions of the Royal Society of Edin., 1R23. 

:) 
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.iirought to the margin of the blue flame, produces a discharge 
of light of a fine yellot? colour; and, in tliis case, no moisture 
can be present. In this way a beautiful flame, of a yellow co¬ 
lour from the base to the apex, may be produced, and which is 
altogether free of any unsteady or flickering motion. 

tVhen ,*f piece of wood that has been carbonized m a spirit 
flame, aifli completely extinguished, is brought under a blue 
flame, a very slight motion given to the wood will be followed 
by oh extricatioTt of yellow light: and by rubbing two such 
pieces of wood, the one ujion the other, under the flame, the 
whole of the latter will acquire a yellow colour. Scraping the 
carlx)nised avocxI w'iili a knife produces a similar eflcct; but, in 
this case, larger particles ai*e also seiwated, which give out 
light of a brilliant yellow colour, and much bettei' suited ff>r 
the purpose of illumination, than the dull mat yellow of di¬ 
luted alcohol, or that produced by the smoke, &c. of carbonized 
wood above described. For, in Ixith diese cases, the light is si¬ 
milar, and proceeds from a modifleation of the same part of the 
flame. By means of ciirbonized wood, Sec. the exterior attenu¬ 
ated brush-flame of a candle or lamp may be rendered risible ail 
over the flame, a ytJlow colour l)cing cxniimunicated to it. It 
may l>e rcmai'kcd, tlrnt there is I'eason to Ixjlieve that pure carlxai 
would not produce the effects above descril)ed; hut that has 
not been procured for experiuient. If, when a blowpipe is 
used with a candle, the wick be cut short, so tliat the stream of 
air may pass through the white part of the flame, tlic jet has 
a fine blue colour: when the jet has a red or reddisli-yellow 
colour, it will be found that particles of the cairboni^ad portion 
of the wick, or of soot, are carried off* by die cuircnt of air 
from die blow|>ipe; and whether a blowpipe or bellows lx* 
used, tho-yellow light is similarly produ'ced in dl cases in which 
the combustion is supported by 

When a wire or rod of«gkcas irmtroduced into a blue^ome, 
yrilow li^t is ccnnmcHily extricated,aiid diis always proceeds from 
soaye.foreign substance on the surface of these b^es, such as con- 
dcj^liifl'smoke, dust, &c.; is almost impossible to handle glass or 

uil(fiyhahed metals, particularly when the hands are hot, vnithout 
' Wring cmidensed pet^spHtedon on their surfaces. An oppor¬ 
tunity occurred last summer, of pointing out this circum¬ 
stance to I>r l^rewster, to whom h?d lieen exhibited, and with 
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whotn were i^epeatedly discussed all the^ ^pkiments on 0010111:- 
ed flame, &c. It was stated by him, that glass or mica introduced 
into a blue flame, produced yellow light; but it was immediate¬ 
ly shewn, that when a glass-rod was brought to a white heat, 
and thereby perfectly cleaned, previous to its bein^ introduced, 
when cold, into a blue spirit flame, no chapge of colqpr was pro¬ 
duced ;«and that the ydlow light proceeded from some foulness 
of the glass. Apparently dean gkes and wire kept for a laigth 
of time exposed in a room with a Are, have been observed to 
change the colour of blue flame. But as soon as the glass or 
wire is made red-hot, the yellow light disappears, and cannot be 
made to reappear without a renewal of the combustible substance 
on their surface; and hence a monochromatic lamp giving a yel¬ 
low light, cannot be constructed by a coil of wire in the centre 
of a blue flame. 

Various salts, such as the muriate of barytes, the muriate of 
soda, &c. are well known to give a yellow colour to flame; and 
it has been supposed, that the yellow light was produced by the 
water of crystallization ; but in this case, it would be difficult to 
imagine why the sulphate of alumina and potass, and other salts, 
should produce no change on blue flame, and that the muriate of 
lime should give it a beautiful crimson colour. The water of 
crystallization may be accessary to the production of coloured 
light; but it does not seem evidrait that it is the pnmary cause. 
By means of the blue flame of diluted alcohol, and the muriate 
of soda, a steady flame, extricating ydlow light, may easily be 
kc^ up. An opportunity ocedrred about a year ago, of sow¬ 
ing to tfle gentleman formerly mentioned the following simple 
experiment. A narrow slip of paper, or of thin sdft mus^, 
wdl soaked in a solution of the muriate of soda, was rolled on a 
short and rather wide glass-tube; and the roll was retained and 
deflfliSair over it. This, as a collar, 

was placed on the g^s-bumer of a lamp for burning alcoholic 
fluids, ^d when the lamp was lighted, the collar was brought 
up w as to bring the circular edge of the paper into contact, with 
th^ base of the blue flame; and in this way a steady cmdcal 
yellow flame was produced. A collar, consisting of sev^^ ^Iss 
of a -pardcular kind of paper was preferred for experiment, the * 
roH being easily raised between the tubes by the hand, after the 
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manner of the rarcnlar wick of an argand iani^> A monochrtv 
matie honp, made eiiactiy aiteir this tiltthod^ hiis latdjf hew ex- 
hffdted, the blue Same being prodaoed freon cemddased mhgntL 
In this instance, the flame was extremeiy unsteady, hating the 
appearance of die feather-shaped flame produced by a bloirpipe; 
and it is weM known, that an unsteady Wavering ligin; is extrenm* 
fy unfavourable to distinct vision. • 

Other exp^hnehts and observations relating to flame are na> 
cessarily ddhyed for want cf room. 


Tour to the Saudi of France and the P^eneee^ in 1835. By 
A. Walxes Abkott, Esq. A. M. F. L. S. & B.. S E. 

8ec. In a Letter to Professor Jameson. 

Sib, 

OU have kindly signifled to me a request that I shoidd de¬ 
vote a few hours of my time to the giving a short account of 
my late excuraon abroad. This to me is no very eaSy matter, 
having kept no regular diary, and but few notes that may amuse 
you or the readers of your Journal. Such notes, however, as 
I did keep, aided with CassinPs map of France reduced by 
Bonnet, may enable me to give you at least an outline of my 
diort tour; and I shall employ the very words of my hote^ as 
often as possible. 

It is scarcely necessaiy to enter upon my journey from London 
to Paris: that ground is travell^ over by so many at the jg0aeat 
day, that nothing can be said that aJihost every one does not khOw. 
None, however, but those who have crossed from Dover to Calais 
can believe in the shortness and pleasure of flie sail. In days of 
yore I ^ not know how many hour s, or even days. We re de¬ 
voted m this perthus passage; flOt, at preswt7 t&i% oObur 
hours is only requisite in those blessed inventions yd^ped Steam- 
bcMts. Ihe sailors, too, are surely more expeil than i^ji^crly, 
oriffiolus has more mert^,'* as we neyer hisar now 'itf ' a "iViin 
thrusting his body tlmmg^ tho Ideck tb talcil the odm« 
Isiand of the ^neBsel, when captain and aQ have given over every 
thing for lost. Nor do we feel ^at any one now thinka of t». 
Idng the precau^on (still, however, rjgconlmended hy the se^nent 
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traoslatoni Ebel's Oidde through Switzei'laiid *) of laying in 
a store ci proviflona^ of ben^t, not to the travdUov }>ut to the 
atewardi At Calmsourpasapmts are taken fnm us, and a pro- 
viamary. one given as fir as Pans. This, if not attended with 
ineonvenienee, is at least attended with a small expence; and I 
have never been able to find out any good reawn^^ it {f a 
person goes any where dse than to Paris, he is allowed to retain 
the paa^rt he received in London, and is charged nothing; 
so that one going first to any town in die north of France, 
there gets a visa for Paris, and the passport is not changed: 

I arrived in Paris on the evening of the ISth February, ha> 
vitig been inclosed thirty-six hours in the EaploitatUm ^enende 
des Measageriea Roytdes, the general blowing-up of ,die royal 
post-houses,’"—a species of vehicle which, tliough much impro¬ 
ved since my short residence in France in 18S1, may still be 
rendered much more comfortable. This is throughout dencmii- 
natad a ** Diligence,” but ought to receive rather the appella¬ 
tion of Paressmx^ or the Sloth; but 1 ought not to ciom- 
plain. The distance is posts, or English miles; so 
that we had travelled at die enormous rate of 4^ miles an hour. 
But is it possible to make the French “ Paresseua^ comfortalfie ? 

1 fear not. This English term has no corresponding one in the 
Froich language. The French emigres, as I am inform^^ 
had acquired, by their long residence in England, some indis¬ 
tinct ideas of English comfort, and actually went so far, after 
their return home, as to use the English word with a Frendi 
twang. This, however, was never countenanced by the Fi^ch 
Acadenfy, none of the members having the least conception of 
what was meant; and I now believe the word is dropt for ever. 

1 have often been asl^ed for an explanation of comfwi, but I 
have always found, that the present nature and l&bits of the 

for them to enter into my^eel- 

ings. ^ 

Of a month's residence in Paris, and of my motives for beiqg 
thero, I need not trouble yott with^any notice. It was the sea- 
sem of the Carfnval—-all was ^e^y. On Tuesday, 16&^e- 


\ 7he pa ws gie h aeUooi mte? tbpi twdve toon, tnd Bomstimes leu* 
than throe; onlj a small stock of provisions is therefore necessaxy.'* 
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brtiary, I had occasion to much in the streets. The whole 
of to-day 1 every where encountered the masqueraders oi the 
carnival. One says the English are attached to raree-shows and 
wond^; but all is nothing to what I have today witnessed. 
Every one turned out, some in carrmges or cabriolets, others 
on foot, othep on horse\^adk,— 41 II to look on a fewfoolswifh masks 
on their &ces and tawdry doth^ on their backs. There w<as nei¬ 
ther spirit nor diaracter in thdr costumes; thdr caps being prin¬ 
cipally of two sorts,—one like a fooFs cap, the other like a tnrban. 
They did nothing, said nothing, but paraded the streets and 
boulevards in open landaus and carriages. To me all in cos¬ 
tume appear^ to be of the lower classes, mixed with a few 
hired troops of rope-dancers. Yet so important a business is 
the Carnival, that the king of these fools was introduced on 
Sunday last to his Majesty King Charles X.; and was yesterday 
again introduced into the Cemrt of the Tuilleries. One almost 
expected to hear them cry out “ Vtvmt Us roisT AllWhis 
mummery has no doubt meaning, but—I am no Roman Ca¬ 
tholic.’* 

* • * * ♦ 


« The French may talk of politeness, but, in some respects 
tliey are endrdy devoid of it. The military hold the dviHans 
(as our own East India nabobs, who, to say the best of them, 
sell their services for money, do the merchants at Madras and 
Calcutta) quite beneath them; and farther, those who can ride 
on horseback, in carriages, cabrUHets or Jiacrea^ seem to consi¬ 
der those on foot as the very canaille. This spirit pervades 
even the drivers of these vehides: the streets are narrow^ and 
if one is not somewhat nimble, he is sure to be run down. To¬ 
day 1 was squeezed into a shop.door to a^oid a cabriolet trund¬ 
ling along at six or dght miles an hour; and had I not taken re¬ 
fuge, the brutality or indv^y of tha^aUlVl'f IPbUld^lIlt' RSWal- 
lowed him to rein up bis horse. The last time I was in Paris, 
a horse patrole came gdloping through a streeC crowded with 
prak, apd a porter dose .to where I was, who could hot get 
- qiu^y out of the way with the load he carried, wgas literdJy 
Bode down; and although a few sacres were bestowed on the 
^ gens d’armes, and cries to stqi bawled out, he nev^ deigned to 
logk over his shoulder, 1 have no doubt, at the noble 
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exploit trampling under his horse's feet a foot-passenger. 
Fr^chmsa is more polite in many things than the EngHah, but 
in niuch he £dls far behind us." 

When I left £higland» my intention was, after getting through 
the private business that called me to Paris, to set off direct to 
Switzerland, and there spend the summer. Whe^ however, at 
Paris,,! received so many requests from my valued friend Mr 
Bentham to pay him a few days' visit at Montprilior, that I was 
induced to accede to his wishes until the season was sufficiently 
advanced for a Swiss tour. You know that natural history is 
one of the branches to which I have long paid attention; in¬ 
deed, I have to thank yourself for that taste, having acquired 
it when attending your classes eight or ten years agp. One 
branch of natural iustory leads to another, and if I have now 
given up mineralogy, and attended chiefly to botany, it is not 
that I dislike the former, but find it rather a too wei^y and 
bulky study, while plants are much more portable. The kind¬ 
ness of Baron B. Delessert, in throwing open to me his rich ho*- 
barium, gave me an opportunity of studying attentively the col¬ 
lection of Palisot de Beauvois, now in his possession, and enabled 
me to make out what many of his hitherto doubtful species of 
mosses are. A notice of these may be of little interest to some, 
while to others it may be useful. I shall, therefore, here mark 
a few of .the most important. 


Rartramia subint^prifi)lia.. Barirama grad&s. 

Biyum gjmnostomoides..is not in Beauvois* herbarium, and maj be tiiere- 

&re rejected as a doubtfUl spedes. It is pos- 
, fflbl7 IFeiuja Templetimu 

Cecalyphum e 7 lindraceum....i 8 ,1 think, a variety of his Ceoa^ffhumperU^ttHa- 

lez both belong to iKoninum, and approach dose- 
^ ly to i>. co/ynnutn. 

■ ■ - longiroBtratum..ia jDtenmum Sehraderi in a young State. 

—WiafiTEWfii- IBerammfitgMan. 

Duaanum dichotomum. Thyaanomfii^ mvaU. 

■ I—■■ - ■■. jdiaacoideum.is Grirmia pa^cpodon. 

—. . striatuan.......is a Tnehoatomvm. 

Fisndens dulnus.is Dfenmwn adimUMdes var. 

Fontinalis squamosa..The fruit is*in a bad state, so that 1 am doubt- 

fhl whether this belongs to F. tguifpie^ or 
should be united with F, dutkha Sprengel, 
and form a distinct species. * 

Gymnostomum dilatatum.i 

J. _8j)lachnoideum/®’* Gymtmtmum f^ame. 
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He4wigla nervosa..is Oriumia t^taeaipa var. is the Orioki of 

Turnery as Beauvok himself had long ago dis¬ 
covered and marked in his herbariuim 

« ( 

Hypnum arbuscula.This is a Hoekeria. It resembles exceedingly 

HotJctria rotulata^ but is much htgOTy befaig 
about S or 4 inches in height. I should be 
/ unwilling to separate the two^ fanirevar, .an 

if Beauvois* plant has not yet been found in iiruit. 

. confertum..is H. murale. 

■ III gnaphalium.......is Bartramia tammUna. 

km^orum.ds H. stranAnetm. But there is another ^hntin 

Beauvds* herbarium under this name; it ia 
H.fiuitmM, 

—. ■ .. mageUanicum.is Ilookeria magellaniea N. 

—II siphoi.is H. riparium. 

m II , stolonlferum.is H. aOmuaium, or f^etkea atteruuUa Hedw.; 

Mnium palmifidium..is Dieranum aemicmplelum. 

■ ■■11 rubellum.is Bryum cameum. 

Orthotrichum americanum.....iB O. Huichinms. 

— heterophyUum..is O. diajAanum. 

-—I..... breve..This is a mistake of the printer. In Beauvois* 

herbarium it is Imey and the plant is the 
same with the Sdtiothemia torta of Schw. 

Filotrichum biductulosiun.. ...is DoUonia polytriehoides N. 

—-I .. denticulatum.is Jungenmnma Thouarsii Hook. 

II. I...serrulatum.is probably a Neekera. There is no fruit, and 

it resembles somewhat Hoekeria LangedorfiL 

Poly trichum elatum..k 

remotifolium.. >appear to be only P. commune. 

. — . - subpUosum ....) 

Splachnum pusillum..This, of which Beauvois is ignorant of the loca¬ 

lity, comes from Norway. It was sent to 
Jussieu by Yahl, and was properly named by 
him Spl. vaaoukmm. ^ 

Trlchostomum obtu8tfQlium....is T, aoieulare. « 


My partiality for botanical science was indeed no small rea¬ 
son for,my,visit to the south of France*, and although the 

seeingwij^ t^C Mtbora 

althou^ occurring in En^and, yet very scarce), with the Fa- 
Imtia crudota, AndrjffHe nemmiBen^i Astragdlue 
Taraafunm laemgailMm^ ErdBkm Romanum^ and {smoe otther 
Frtme plants, whidi Mr Bentham wrote th me had 
loilg been in fidl bloom. 

9&th Maitch, Lyone^** I left Paris on Tuesday morning 
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Xth^lbSd) at half-past 5 o’clock) 4&d got to Fountainbleau abcut 
1 to bECf^cfitst'; proceeding to Montargis to d i nner , about hidf- 
post 7,—the travelling most provokingly sfcw. During the 
night I was awakened from sleep by a tremendous row be¬ 
tween the rest of the passengers and the postilion, who had been 
coolly waUdng his horses for a league or two, whil^ he on frxft 
was enjoying the fineness of the night. * Got on w PouiUy to 
breakfart. Between Neuvy and Foui^y 1 saw, for the first time 
this year in France (so backward 1 suppose is the luring), a wild 
flower in blossom: it was MeUeborta JwtidMa, This was the 
first decided vine country wc had come to, but here all the ri- 
ring grounds were closely planted with that dumb. Between 
Pouilly and La Charity I observed also, for the first time rince 
leaving Paris, bullocks commonly used for ploughii^ and draw- 
mg loaded ourts; but all these—the wild flowers, the vines, and 
use of bullocks—^became more common as we got towards Lyons. 
The bullocks are yoked quite in the Roman fashion: a beam of 
wood is fixed across the brows of each pair of oxen, and is tied 
to their horns; and to the centre of this beam, between the 
two animals, is attached the extremity of the pole of the cart. 

« We arrived at Lyons last night about IS o'clock. The 
road down Mount Tarare is v«y beautiful, and in many re¬ 
spects resembles Glen Farg in Perthshire; but the descent is 
much more rapid. Lyons is the richest town in France^ and is 
famous for its silk manufactures, and on that account the inha¬ 
bitants hate the English, and take every oj^rtunity of cheat¬ 
ing them. An English Jew is an upright man in comparison 
with thfi Lyonais. Moreovo*, the most respectable houses think 
it a kind of duty to charge*the English two tx tlmee prices. An 
English gentleman whom I met to-day at the table dlidte informs 
me, that even the bankers do not refrain fnnn this system* He 
^jb 0 d 4 giiPi;j^iA,wme iponey at Lyrnis, and get Iheir bill on 
Paris: a banker at Liverpool would give one cn Lemdon, pay¬ 
able at sight ^ but here, when my infimmer first called, they 
tdd hun they would not give a bill for less than ten days. This 
he refused; but when he resolv^ to aco^ these tenns, and 
called again, they saw he was anxious, and they raised the term 
to fourteen days. Again he called, and they raked it to twentjr 
and the last time he went to them, they told him tb^ would 
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not do it und^ a month. On#af the £rst places to whietShiKV 
naparte paroceeded <hi his escape from Blba, was to Ly<ms; aid 
a great proportion of the inhabitants are etiU Buonapartistshi 
their hearts.” 

27^ Mdrch.’^^^ Left Lyons yesterday morning at 5 o'doek. 
Mules now jl^an to be more generally used for drawing loads. 
At Vienne'(where died Pope Pius VI.) the country l^ecomes 
finer: both hills and dales were now covered with vines, ^d 
the almond trees began to show forth thdr blossoms The ai- 
virons abound in Roman relics. A little below this is a remark¬ 
able ancient monument: it is a huge pyramid on four high 
supports or arches; but, what is singular, the base of the py¬ 
ramid is plain, not arched, and, with the large flag-stones 
which constitute it, seems ready to fall upon cme's head.— 
Many plants now begin to make their appearance; indeed the 
difference between the vegetation of Paris, and that to the south 
of Lyons, is very great: the crops arc here far above the ground, 
and the lambs were already several weeks old. On a hill to the 
south of Vienne that we walked up, 1 saw the Buouls a&mper- 
vlrene, the common box, in flower. I collected some of the 
Grimima qfHcana {Dicranvm pulvmaiim / 8 , Hedw.): this has 
a hemispherical operculum, and is certainly to be distinguished 
from the Gr^mia puhmuUa. By some, the south of France 
plant is considered as different £rmu that of the Cape of Good 
Hope; but I can detect no difference, although I carefully 
examined the latter in the herbarium of Mr Burchell at Ful¬ 
ham. It appears, although unnoticed till met with at the 
Cape by Thunberg, to be even more common in the regioareff 
the elives in France, and probably also in Spain and Italy, than 
at the Cape. The hill on which we were was of puddingstone, 
and is quasried for gravel to the roads: Uie mine is carried in 
nearly a bpriasontal direction, pillars Hjrc* nf 
to prey[^,illie roof fallinglst The hiUs still continue along the 
west of the Rhone.” 

.;--^^4age de RouaHUon. St Folkm.—The hills now begin 
small, and are covered with vines: they are terraced, and 
.seem of a red gravelly rpek. Cote-roti, and several dtheraf.the 
^ ffne Rhone wines are produced in the neighbourhood of St Val- 
lon, below which the view gets more beautiful as wc arrive, at 



73 


and Ute'P^eneeSfin 1825 . 

an dibow of the Rhone. The beatrty of the knidBea|>e contmues 
to Tafai/niiitiediatdy below which,' bn the left himdj is &eHeiv 
ndtage, fomOus for the wihe of'^at naiOel Opposite to Taui, 
on the other side of the river, is the pretty village, or rather 
town, cf Toumon. Formerly the only dominuxncatiofi between 
these two was by a boat pulled across in a manner i^mewhat si¬ 
milar t(( what I have seen in Scotland: A rope is suspend^ be¬ 
tween the two abutments as a guide, while a small rope attadbed 
to the boat slides, by means of a ring on the larger, to prevent 
the bark being swept away by the force of the stream. - In 
Scotland, I bdlievc, th^ generally push over the boat by rest¬ 
ing the hands on the guide-rope; while at the Bac de Tain, 
and other Bacs or ferries in this part of France, they have a 
small contrivance to pull it over. There is now so great a com¬ 
munication between the to^vns of Tain and Toumon, that a 
handsome chain-bridge has been commenced, and is expected 
to be finished in the course of the season *. 

“ We now proceeded towards the river Isere. The Hiron- 
delle dib'gences are the chief ones opposed to those of the Mes- 
sogeries Boyales in France. There is one between Paris and 
Lyons, and a corresponding one between Lyons and Marseilles. 
This last left Lyons an hour before our diligence the Pcvre886ns6 ; 
but by stopping sliorter time at breakfast, and by overdrivinff, 
we had made up to our antagonist at Tain. As the first ar¬ 
rived at the ferry or Bac d'ls^ must get first over, we bad a 
competition, for the first time I ever saw such a thing in France: 
still the Swallow kept a-head, and never gave us an opportuni¬ 
ty to la^salt on its tail; bpt, driving near the pier, their pos¬ 
tilion thought that wc would not attempt any farther struggle, 
and stopped; but he reckoned wrong, for, at the instant, we 
doubled our pace, and in a second drew up before the other, 
le 9 nhTg'b(^->ta:cki»atich rgainst us not a few of those tremendous 
oaths with which the mouth of a Fi^ch postboy is pUCulialrly 
well stored. L was rascal enough myself to enjoy the fun, mid 
even tipped the postilion a piece^of silver for his good deeds, 
and promising another should he prevent the Swallow dying 
past UB.’*' 

-- ■ - - - - - - ■ . . ■ ■ * 

* This bridge ^as nearly completed when I returned this way on the 19 th 
September. 
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, We crossed and got to VaUence, dose to which is a greet ar- 
tiUeiy arsenal. Leaving Vallence, the momi shone deox^ and 
illuminating the Ehone at the intervals we could see the liver. 
There was none besides another gentleman and mysdf in the 
ootth, and, stretched at full length on the seat, I enjoyed the 
n%ht extrdhely. It was so mild that we hept down both the 
windows; and although only in the end of March, I found it 
much wanner to sleep here, than 1 have experienced on some 
of the Scottish mountains, under a tent, in the mtmth oi Au« 
gust. 

“ This morning the sun rose upem us about 6 o'^clock, shining 
cm die old fortress of Donzdre. The scene is now much changed 
fnxn that of yesterday: we have now entered the ** {legion des 
Oliviers,” the ‘‘ Region mediterrannee,” or, as it is also called, 
the ** Midi de la France.” The inulbeny trees now cover the 
plain; low hills are at each side in the distance, studded with 
white houses, which jwobably appeared more beautiful as the 
sun was shining on them so very obliquely. Towards Pierre- 
Late, the mountains again appear on the left; and just before 
entering this wretched village, there is a very singular, and ap¬ 
parently isolated rock of great hdght, almost close to the road, 
and which resembled, on a small scale, our own Dunbarton 
rock. Passing Mondragon, it is on the left side rocky and 
hilly; the olive trees now commence, and flank the hills like 
the beeches mi a Highland mountain. 

** Momaa .—I walked on while they changed horses. My eyes 
were now beginning to get cmifused with looking on plants that 
I had never seen wild before, growing out of all the dry dusty 
walls that I passed. 1 had neither, however, time &r gather* 
ing them, nor means for drying them; and it was of the less 
oonsequenae, os I expected to meet wiBi them all at Avig* 
non or Mon^iellier. On entering W pginnii ^*1 

dent triumphal arch of Marius. On leaving die town, we 
8BW huge and apparently barami plains, covered with cdl- 
loeai^'or round hard stones: all the soil seemed of a plumpud- 
dhigiftone nature^ and by the dissolution and sinking of (ihe ar- 
plla^us cement, the cailloux are finally loosened, and lie cm 
,, the surface. There was nothing on these plains but a few mul¬ 
berry trees, whidi, however, I am told do well, if the soil is 
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loosened about their roots, with, a pioehe or mattock, twice or. 
thrice a-year, to allow the scan^ nan that &]ls, mr* the water 
used m Mgation, to penetrate to thdr fibres. A less stony 
and mcare ugillaoeous soil continues to Avignon, and appears 
to be well adapted to the vines: these between Paris and Ly¬ 
ons must be supported by stakes, but here they hav^enormous 
roots, an^ short arborescent stons, and require no suppoita.'' 

I arrived at Avignon between 2 and 3 o'clock, and found 
that my friend Mr Bentbam had crane here from Montpellier 
to meet me. We went together to M. Requien's. This gentle¬ 
man, inter aHa, directs the public garden at Avignon, hut, be¬ 
sides being a good and active botanist, attends also to other 
parts of natural history. His library of botanical works is the 
best in the south of France, and his herbarium is exceedingly 
rich in European, but particularly in French plants. His libe* 
rality as a botanist is also very different from what one often 
meets with. He seems to have even more desire to give than 
to receive,—and he has the power of giving. Upwards of a 
month's excursion made to a distance every summer for these 
some years past, has enalded him to lay up a stock of much 
that may give pleasure to the botanist. Switzerland, the Gre¬ 
noble Alps, lies Hieres, Piedmont, Marseilles, Toulon, Nar- 
honne, and lately Corsica, have all been examined by him. Be¬ 
sides, his residence at Avignon, in the heart of one of the rich¬ 
est parts of France for plants, was sufficient itself to furnish* 
him wit^h ample provision for his friends. 

80^ MarcA-—Requien having made up a party to-day frar 
Vauduse,. we set off from Avignon at 6 o'clock, in a calache 
and cabriolet It is about twenty or twenty-three miles dia - 
tant The rocks are very steep, and endrcle the fountain, so 
that the water has no Egress in the dry seasons, whemthe foun¬ 
tain is iow;..b|it.h 3 ^ 4 )mxo)ating the rocks; it craisequendy is for 
some distance lost, but again appeaiv'a little below in a large 
stream. Fartl^pr down some other streams gudi out of the 
rod(8 on both sides; so that, in the course of one or two hui^ 
dred yurds, a large, deep, and wide river, the Sorgues, is 
formed';, but this, again, is soon afterwards made to sjffit 
dght or ten brandies, each of which serves, in th.dr course, to 
turn mills, or irrigate the fidds during the droughts of sum- 
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.mar*. TcMiay the fountain was uncommonly low^ and all the 
atimeb which are covered by the water when high, were now ab- 
telutely green with Ihe Hedmgia ogwo^aand CtnMotueJbn^ 
but of idiich the former was the more abundant 
We were so fortunate as to observe here during the short time 
We remained, Tarbda cMoronutos (T. menibranifblia Mock.), 
Grimniia qfiicana,'^ ChfpecAa Jonihkupi, petroBa., 

Thgmua vulgaris (or garden diyme), VeiBonikt eruciatOf Hes- 
peris Jadniata, and ^andulosum Lcisli (called by 

some A. Petrart^, and by others A. VdBisda/usd), Of the 
two last we gathered only one or two qiedmens; they are very 
scarce, and if not taken care of may be soon oitirely eradicated. 
The Targioma hypophyUa actually grows here, though, if the 
notes I have be correct, Sir J. E. Smith seems to think^lMre is 


* It may be intereBtang to some to have Sir J. Smith’s obsemtamu on 
this scmie. They are contained in his “ Tour to the Continent,” a book I 
regret I had not carried with me. 

" JVoo. 30.~^othing about Avignon could interest us so much as the 
mous fountain of Vaucluse, consecrated to immortafity by the sweet muse of 
Petrarch, and now rivalling in celebrity the Castalian font, which it excels in 
beauty and magnificence. We arrived on its brink ri)Out 3 o’clock in a brij^t 
afternoon, when the jglowing refulgence of the declining sun on the roA‘y 
scenery around, increased, by contrast, the charms of the sequestered vole, at 
whose extremity the fountain is situated. 

' ** It was now in great perfection, rather ftiUer than usual. The water, 
though, dear as crystal, appears green as it runi^ from the depth of the chan- 
neL .This fountain is, in fact, a considerable river, arising firom an unfathom- 
ably roc)cy basin of a circular form, at the foot of a stupendous perpendicular, 
or rath'el’'iihpeildin^ rode. A few yards from its source, the stream fiiUs, in 
the uiMt mqjestio ami picturesque manner, ovor ftagments of rodk,' a^ ri ien 
ftnne tnipidrivtirf winding through the vale^ whose rides, fixr some; .distance, 
rise suddenly to an immense he^ht from its banks, and then gradually ex- 
pipid into an. open plain. The village (Dr Smith might have ^ed it mise- 
rable^ of Taaduse is built on some of tbe most accessible parts of tfae^ pre- 
cfpSc^'tmd mOsf al its houses overhang' tfae^rivtl?*’ 9he vnl^piiroacl' to 
Che fountain is ^by a rixigle path^hkmg the bank opposite to the town. 

^Jthmigh it may ifeem spproadiing ^ impiety to this plqce with 
q^-oth^ thoughte than that of Laura and her sublime lover, whose elo- 
^ence I almost adore, and to whvse refinment I do all possible reverence; 
yet,]^ caimoC biit 'fehulfk:,"'that Its bdnlties Site in iftemseivn an jB ctetft to ren> 
der it one'dTthe 'iborii interesting spots In the world. A nSturafist or pjfinter, 
M well as Sk poei, mi|^t spend many days here most deHghtftifly. iTIio 
nei^bouring scenery wants only a Uttle ntbre wObd.” 
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some mistake *. As to the ffedwigia aquotka, few botanists, 
would credit me idiould I say I gacthered none of it; bat fewer 
stilt will believe that I was at the pains to fill all my pockets, 
and my hat as full as possildc. While thus ei^aged, one cS. 
our companions up, and assured me I had taken Iden 
asses pour tous les botanists en Eun^.'’ << VaUa'^loitt pour 
rAmeriqpe,^ was all I had time to answer, while 1 proceeded 
in my labours. There is certainly something very deligiilfid 
in finding in quantities any thing one has been long eager to 
lay hold of. At the fountain, or rather in the river below the 
fountain, I was highly satisfied to have clear demonstratkai that 
the Hypnum VaUisclausee was only H. JUimmm in an injured 
state. I had long suspected such to be the case, from my exa¬ 
minations of both in the herbarium. At the edge of the riv^ 

I found the H. JiluAntm abundantly, and in fruit; while in 
the deeper part of the river, 1 detected the H, vedUsdausm 
without fructification. By a careful examination I, however, 
at length found, in a place where the water was shallow, a few 
specimens so completely between the two species, that now 
none 1 should think can doubt of their identity. Of the seme 
spenmen, the lower part was the H, vaRisclamee, while the 
upper part, which was out of the water, was in fruit, and be¬ 
longed as certainly to II. JilUmmm. 

^ On the road out from Avignon in the morning, we had 
observed fields as yeQow with l^e Cr^pis nemausenais, as* 
they are white in England with the BeUk perennis or daisy. 
Abundance of Erodium romemum was every where by the way 
side; while some garriquea,,Qt waste lands, w^ as well stocked 
with Gemsta scorj^us and Qitercua cocc^r, as some fields in 
Scotland with the Ukx europeeus or furze. 

** Had time permitted us I should have been delighted to 
have gone o'^cr thr^ mountains some leagues furthm* than Vau- 
duse to Mont Ventoux, a mountain' of consid^ble ekvatkm 
(0650 feet English), and on wluch there ore some very remark- 

* I }ia4 been led Into an ecror. Dr wpxde, I find,, are, ** He^ 

too, we fi^und something much resembling rofyionje, but which proved hnly 
Mmthan^ bemi^ihmrica, with its flowers bud^g. It is, however, the lifUto- 
nta rupeHm of Forster (Rvfinia UchewAdet of lann. Supp.), as lucspjjsove * 
fiwm oripnal specimens. Messrs Broussonet and Sibtborp assured irfe they 
found the true 7arjrtonia in thit»place.” ’ • 
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.■bk plants. The season was not, however, suffidently ad¬ 
vanced, the mountain being still covered with snow, and, besides, 
it would bave required at least a day or twa therefcne, 
returned to Avignon in the evening.'* 

(To be comtmued.) 


JVbtsoe of a Nm ZoophyiU (CUona cdakty Gr,) from the 

Frith ^Forth. By R. £. Gbavt, M.D. F.R.S.E. F.L.S. 

M.W.S. &c. Communicated by the Author. 

We fraquoitly find on the shore the decayed shells e£ the 
ccmimon oyster, (Ostrea eduUsj Lam.) entirely perforated on 
both sides with small round holes, about half a line in diametm*. 
These holes do not pass in a straight line through the substance 
of the shdls, but open on both sides into chambers, which have 
been somehow excavated in the interior of each valve: they have 
probably bero perforated by some marine worms, in order to 
fhed on the animal matter connecting the layers of the shril, and 
to obtain a safe abode, as we generally observe a variety of diese 
animals come from the interior, when such shrils are kept a few 
days in a vessel of sea-water. When these perforated arc 
first brou^tupby the dredges from the oyster-bedsof the Frith 
of Forth, I have almost always found the hdes cm their suxfoce, 
and the excavated chambers between the layers, filled with a soft 
yellow organised matter, which appears not to have been de¬ 
served by naturalists, but whose sii^ular properties rotitk.it to 
a minute examination. This ydlqw fleshy substance^ ocSipies 
the perforated shdls of die living oyster, as wdl as the detadied 
valves of the dead animal; but, in the hying oyster, as the pro- 
fi^ptions Aw c»dy seen on the outside, and never pass through 
tm inneraiost layer, there is always a thin Iqyer of Veil bgtwero 
die ydlow substonce aB(^ Ve hving animal. On the death of 
theoytter, and separatum of its valve^ the inner layer iouii.be- 
oaiaBa?.likewi8e perforated, yul the yellow matter is then spen 
pfqjpdkigthrou^ the hoks m borides of the.eh#^at.the 
tjfttne dme. By removing suco^ydy the outro layerfl^;WU eaa% 
dia^ovei;^ jdiat the Eternal mtoxyations communicate fr^y wiV 
earol^er, and with the apertures ro the surface, and that all 
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the pulpy matter which fills them» aad projects through the sUf 
perArial opemugs, is connected withm so as to form one ctmti- 
mious 9eshj mass pervading the whole shdi. This ydlow fleshy 
substance forms a distinct and well marked zoo|diyte, which I 
have termed Clwna celata, and 1 have not yet foimd this ani¬ 
mal in any other situation than that above describea^ 

The Cliona in the living state consists o^ a soft, fleshy granu¬ 
lar and distinctly irritable substance, of agreenirii yellow cdknir, 
traversed like many othor zoophytes, with minute and legularly 
formed spictdlo;. Its form depends on that of the cavities whit^ 
it fills; it insinuates itsdf into their minutest ramifications, and 
adheres so closely to their rniooth parietes, that it cannot be se¬ 
parated without tearing. The parts of the CUona which pro¬ 
ject through the holes on the surface of the ehdl are tubular; 
and on removing the outer layers of the shell, we cmi perceive 
several empty canals winding and ramifying from these tubular 
papiUse, through the body the zoophyte. Durkig the montils 

of March and April, when these observations were made, nunm- 
rous «nafl yrilow ova w^e seen in the vicinity of the canals, 
i^preeing minh in their form, colour, size and mode of distribu¬ 
tion with those of the Spangia papillaris and Spongia panteea^ 
which were then nearly in the same stageof advancement. The 
projecting tohular papillse possess a complicated structure, and 
a high degree of contractile power, and exhibit a singular aeries 
of appearances, when the zoophyte is attentively exannned while 
at rest m pure sea-wat^. When under water, the papillse are 
seen projecting frcan the apertures of the shelly sometimes to the 
length of a line and a half ;«thcy present a wide droilar opening 
m thdr cemre, and a rapid current of water issues ednstantiy 
frmn them, conveying occasional floccuh of a grey memlneBna- 
eeous matter. But <m being touched with a needK, or witii- 
drawn from the Wiier, the opening g^ually dosei^ the current 
ceases^' and the whole papilla cmitinuing dowly to contract, is 
withdrawn con^etely wi^in tim aperture of the shdL The pa- 
pills^ viewed in thehr contracted staije, pwesent a smooth, rounded, 
sih^ elktiemffy; but ^en th^ beghi to advance beyrad the fOr- 
Ikbe of the diell, their extremify becomes flat and sl^|htly 4^ 
latedj as^mes a villous appearance^ with Open fi8sures,jBlg|jtii^ * 
foom the centre to the margin of the papills, and lei^tiia mi- 
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note circular opening is pomved in thecoitre oS. the villous 
siirfi»e. The papilla advances from die shdl, and its central 
openhig enlaiges in |Hwporti<ni to the hedtthy state of &e zoo* 
phyte^ and the purity and stillness of the wi^; its fat downy 
ranted surface gradually duninidies by the wideiung of the 
central ope^!^, tiU only thin margins are left around the orifice, 
and the current is again seen to play briskly &om it recent 
{pedmois of the CKona dredged fiom an c^ter-bed near the 
diore at Prestonpans, and examined under the most favourable 
drcumstances on the coast, I have twice observed polypi of ex¬ 
traordinary minuteness and delicacy placed around the margin of 
the orifice and which, kept in constant motion, advancing and 
withdrawmg themsdves into the substance of the papillz, while 
the current flowed from its central opening. The polypi were 
perfectly invisible to the naked eye in an ordinary light and po- 
sitian; but by suspending the CUona in a mystal jar with dear 
watm*, and pladi^ it between the ^e and a cdndle, or the sun, 
th^ were seen like filaments of silk or asbestos (xmstanfly rising 
and sinking on the margin of the papilla. On cutting a pa- 
{hUe, and placing it under the microsot^ in sesuWater, the poly[H 
continued their motions, and were seen to cmisist of a long, skn- 
dm:, transiHureat, <^lindrical, tubular fleshy body, at the farmer ex¬ 
tremity of which were placed about eight short broad tehtacula, 
sli^tly dilated at thdr free rads, which were constantly inflect- 
ii^ and extracflng themselves irregularly, while the polypi ad¬ 
vanced car retreated. In two entire and fresh specimens, the 
polypi oratinued viable and in motion for more than twenty-four 
hours in a jar of watra at PrestonpzitiB; but I have not yef suc¬ 
ceeded in praceiving them in any of the numerous spedmens 
whidi K^have presraved alive in the water procured from New- 
havra. The spicula of-the CUona c^ata are tiliceous, and have 
a very dose lesemblanoe to those the gnBt'SpongfM patera, 
cH* Neptune's cups of the ^hdian ocean, many splradid sp^mens 
of whidi are preserved in the Museum hf the Univeraty r vrhen 
piliieureil separate, by removipg the animal matter with the blow¬ 
pipe ^ widi nitric add, we observe them to ;he loi^, dender, 
(^Mndrical, tubular, slightly curved, shut at both ends, a little 
I. fii^D^Jn the middle, acutdy pointed at one rad, and tenni- 
' nateS^flMi^piall hollow round heal at the other. They are 
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about the fourth of a line in length, and appear tlurougiii the nu- 
erosoope as minute curved pins spread irregularly through die 
w^ledesby substance of the juiimfll * tl^do not impede the irri- 
tal^ility of that substance, as, on tearing off a pardon of it par¬ 
tially from the sheli, we observe it slowly contra/jst ilsdimtmsions, 
and a po^on of it entir^ detached, soon bea>mls eontracted 
and more hard to the fed. 

This zoophyte, though one of the least attractive in its exter¬ 
nal appearance, and (me -of the most common inhabitants of our 
coast, presents to the comparative anatomist a new and very, in¬ 
teresting combination of jnopertijes; it is dosdy allied to the 

by its contractile fleshy texture, and by its distinct though 
microscopic pcilypi; and it is allied to the Spongo by its silioepus 
tubular gpicula, ramified internal, canals, tubular papillss, r^u- 
lar currents, and the distribution of its ova. It (fifftars, however, 
from die Alcyonium, in not presmting a free suifiace, covered 
with a ccyiaceous integujnent, marked with stellate pores for .the 
lodgoumt of distinct polypi; and it (Mia’s from the lSp(mge in 
the obvious contractility of its papillae and genml texture, in its 
possessing distinct pdypi, and in its surface not being &ee, and 
covered with open angular pores. It constitutes a di8tin(A g^us, 
forming a connecting link between the Akyomumxudi 
and throws much light on the nature of the latter zoophyte. .1 
liav^ . termed this genus C/iono, (&om kAm*, ckwdb^^y ffrom.its 
most obvious and remarkable property of retrsctaigi^and shuttjiig 
the papillae when iixitated; and the above described species, .the 
only me 1 have met with, is named edaiOy from its; ooncealed 
and secure habitation with^ the substance of. oyster-sheila . .{t 
has nu fxtensive (listiibution in the Frith of Forth, occkuiiing 
abundantly in the^pyster-beds at Prestonpans, off Inchkcdtb, and 
in .the .iioads. I have (xily found it in the shell, of the commmi 
(^rtef;,.apd.it.nxai^be questi(xied wh^^ die sharp silioeousspi- 
cula, and constant currents of its papillss, do not' exert name in¬ 
fluence in feeing at enlarging die habitation of this.'ZO(^|al^te. 

. t<. J-' • Ui. . ’ I ■ i" ' 

AP]ivk^'T«en£Y I’SSfl. ” 
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Obterva^ons, —^1. On Jlhmal Rodci: 2. On For- 
matiow: 3. (M tie Cianges tiaf to iatfe tshfr 

jiace during the different periods qf the Ear&Cs JbrmaHon 
m the Clmate of our Globe, and m the nodure.imd the ph^ 
deal and the gecgraphical dietribiSon of He Animais and 
FUnde, ' By A. Boue', M. D. Member of the Wernerian 
Society, &c. Commuiiicated by the Author. *' 

I.....ON Alluvial Rocks. 

1. Old AUuvium, syn. Diluvium. 

m 

X HIS series of alluvial deposits, in the regular successioi, 
immediately follows the newest tertiary rocks. We do not be¬ 
lieve that it is always distinct]^ separated from the modesm al¬ 
luvium, although Cuvim*, Professor Buckland and oth^ mam- 
tain that sudi is the case. When a distinct separation takes place, 
it only occurs accidentally here and th»e. On the contiyry, there 
is in general a transitkm from the one to the other, as in all tlie 
[Receding formations; so that tlie two would seem to be nothing 
else than the product of the same and still existing causes, al- 
thoa^ the effects of these causes would appear to have dimi¬ 
nished from the older to the more recent epodis. ^¥hen both 
alluvia are well separated, it indicates that the causes to which 
the old alluvium has owed its existence Imd suddenly ceased to 
operate. Thus, in a great basin, it would be thought that the 
water has rapidly subsided by a rupture or debacle, &c. 

In this deposit we find remains of vegetables still existing; 
also of marine,-fluviatile, and terres^al shells, of spades'■still 
living; likewise rmnains of extinct and living quadrupeds, but 
no human bonea 

•v-iSi * • f 

Old D^oiiiet ^ the Sea. 

Aoomiaihdiimt <if mndf roBtd ttenetf and dteamd^ ve ge kddM, along tlie coaf t, 
more or lem elevated abov^ the preseptr level of the sea, at hig^water, 
(Britain). 

' Bankt g $and and duitjf nor^ wldi bo&esmid remains St marine animals, 
(Ei^ coast of England, Forth, Clyde, Norway, Oyster Bank near Bo- 
, Ihdle, and at the mouth of the Gironde, Boston in the Ui^ted Stat^h 
, Sandy calcareous matter deposit^ by the sea, in holes and fissures in 
cakareous rocks of the Mediterranean; compact limestone, with 
existing marine shells (Nice), Mediterranean of M. Kisso. 
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Sandy calcareous lirecda, wiUi bones of animals not all still eriating in 
the eounOryf MMd mmetuoas with muine and temestiial abeUastiU 
adtUpg there, (Nice, Coreka, Cette, C^reket, Cerigo, Debnatia). 
fiimirs of coimmnos or madr^Kues above tbe level of the sea, (Ijdand of 
Lamlash). 

^fiBces of Pholades at different hd^ts on'the rocks of the sesidiore, and 
much ab^e high-water mark, (near Nice). * 

Some sandy submarine banks produced by currents (Nfew&undland Bank). 

OU Depoliit tf Lakaa and Rken, along Asir sidst or at tMr wou^, aSMt mtioh 
above the prevent level qfAetr teaters. 

Accumulations of sand, rolled stones, and decayed vegetables, on platform, 
or often in the form of terraces, (Glen Boy, Lake of Geneva); some 
conglomerate clay-marl, with carbonized v^tables, (along the Miasi* 
sippi). 

Lake or river marl, with indurated calcareous nodules, bones of large 
animals, in part extinct, and fluviatile and torestrial shells, of which 
the species exist, but are often not frequent in the country, (Garohne^ 
Rhiim, Danube, north of Germany, great plain of Eastern Hungary). 

OU Depodts of Caloartotts Tufa ; spring and lake depodts of different epochs, 
with bones of terrestrial animals not existing in the country, or of which 
the spedes or even the genus is lost (Fyrmont, Southern Hartz); also 
with lacustrine and terrestrial shells which still exist, but of which the 
species is not always frequent in the country, (Baden in Austria). 

Valmreous Breccia, with bones, in the interior of the Continent, (Bomagnagno 
in the country of Terona, and Concud in Arragonia, Perigord, Addsb^ 
in (}amiol8, Mixtnitz near Bemeck in Slyria, Bdenyesh in Eastern 
Hungary, Gailenreuth). 

V^fositv of Bones if Animals (partly of extinct species), in clay or calcareous 
tu&, in holes and caverns, frequent in limestone rocks. 

Old Turf, sometimes under old calcareous tufii (Pyrmont), with pyrites and 
selemte; sometimes accidentally beneath the present level of the sea, -or 
actuall)^ under the water of the sea, (Pomerania). 
^cctiffii(^edsdm(iMfr,producedbyth^fillinginorfa]lingdownofmineral masses 
at a remote period, accidents produced by earthquakes, erodon of water, 
or watery infUltration, (m all hiUy countries). ' 

A part <f the vegetable mould, especially on the elevated parts of the earth, pro- 
induced 1^ the deccaflpodtion of rocks, and vegetable and aninud matter. 

•• t 

8. Modem Alluvium, syn. Alluvium. 

In this deposit we find only reraaiaa of existing animals and 
vegetables; and here also human bones and products of the arts 
are met with. 
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Mttiem DepotiU of the Seoj very little hi^er than the highest tide. 

Aeeemulatkme tf etmd and roBed stones, omf deeayed -.v^etoblM, (Dunes in 
Gascony, Scothind).^ 

Maite i of Sopdf sometimes ealcazeous, and cemented by a calcareous mfll> 
tration (Messina), with marine shdls and human bones (Guadaloupe). 
Cond imd Madrepore Reefty still forming (South Sea>; ' ' 

Tfoeee of Flktades.) in the columns of the temple of Serapis. 

Scmd-kmke forming under the sea. 

Modem JkpoiUa qf Lakee and JRners^ on their eideSf or at duir tnoatho^ Wmf rimne 
very UtOe higher than the Mgheet tides. 

Aceumulations of mndy roikd stones, and decayed vegetables. 

Mud miaed with vegekdde and animal nuUters. 

f of Carbonate of Soda, in some lakes of Egypt, the Barbary 
Deposits-^ States, and centre of Ainca. 

I qf Common Salt, in some takes of Russia. 

Modem D^msits of Calcareous Tufa, still forming in smaU lakes (Roman States, 
Transylvania), or from springs (Alps); pisolites, with fluviatUe and ter¬ 
restrial shells, and bones of animals (Valley of the Gave du Rau). 

Modem Turf deposits, still going on, and containing human bones and pro¬ 
ducts of art (Scotland, Me^lenburg). 

Matters aecmaulated by the Mling in or down of rocky masses or earth Gligy, 
between Deva and Dobra in Transylvania). 

Moraine of the glaciers, (Switzerland, Savoy). 

Saline products, forming in mines, caverns, and on the soil, in numy countries 
(Hungary, Asia); for example, saltpetre, nitrate of lime, sulphate of lime, 
.. . ? sulphur. 

Deposits of Minerai Waters, ferruginous, saline, or hot; for example bog iron, 
ore (Scotland, Mecklenburg). 

Sulphur, pulverulent or crystallised (Baden in Austria), 
r^to&to Mould, still forming. 


II.—On FobmAtxons. 

„ From the want of extensive ge()gnostical knowledge, observers 
hiire some/times been unable to distingetish properly the local 
from the general formations; formatioDs, al%| have hem unne¬ 
cessarily multiplied, and some have ev«i fai^ried that new bties 
occurred in every country. At other times, jgeologists have 
fallen into the opposite extreme, and unnecessarily reduced the 
cMef Ibnnations. Not faaviilg always a clear idea tif the* inode 
ofmrmation modern and anrient mineral masses, they have 
often separated the deporits of one country ftom those of imo- 
lli^^ Se^use they have not agreed in all their characters. Is it 
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uot natural to siqipoae that an arenaceous or calcareous fonniu 
tion should present differences in different countries, or on 
the opposite sides of a basin, or in the iiitermedhite points be- 
tween the two sides of a basin. If these deposits are the 
products of sea and rivcsr alluvium, it is evident that the nature 
of the debris will vary according to the localities, mid that their 
quantity will he more or less great; which would also partly be 
the case, should these rocks be attributed to a chemical precipi¬ 
tation. If the observed deposits are nothing else than the re¬ 
mains of marine animals, or similar productions, taken up and 
arranged by the sea-water, the same bed will present, in diffe¬ 
rent localities, varieties not only in the nature of the rock, but 
also in the ^fossils; for marine animals are not the same at 
different depths of the sea, at different distances from th6 coast, 
or under different zones, or in different places of the world; and 
their debris must also be variously arranged or grouped toga* 
iher by the sea, according to the unequal motions and bottom 
of the ocean. For farther elucidations of this subject, I may 
retier the reader to the late excellent Memoir of M. C. Prevost. 
On tlic Ollier hand, there are mineral masses, which arc gene¬ 
rally distributed^ as sandstones, Sec.; while others are much 
more local, as all unstratiffed rocks, also limestones, gypsum, 
salt, and coal. The nnstratitied rocks seem to have ^ven rise 
to certain deposits in the countries where these rocks have ap¬ 
peared; thus the granite rocks arc accompanied with cerUun 
conglomerates, the serpentines are near certain sandstones, the 
porphyries cx^r in the neighbourhood of the coal-formation, 
and of various ffeetz sandstones, the basalts are associated with 
deporits of lignite and arenaceous rocks, &c. It should not 
then excite surprise to» ffnd differences in the beds o^. the same 
formation in different countries. In this manner, the tranrition, 
oFfleetz sandstones of a country, which • contain no unstradfied 
rocks, will differ a little from those of another country, in which 
these igneous, ^ unstratiffed rocks, are present. It is acknow¬ 
ledged that .limestone rocks are notf equally distributed over the 
earthy’s surface, but that they have been formed in pfuticular lo¬ 
calities, as in barins, rinuosities of a basin, or almig submarine 
nx:ky chains. The gypsum and salt also evidently belong to 
the local deposits, if their piixed igneous and aquc«.Als origin Iip 
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aBimtIed. Lattly, the combustible depouts must be placed in 
the tame order, as facts shew that th^ are nothing else than 
▼egetable and animal matters, which have been earned away 
from the continent by rivers, debacles, or the sea, and which 
have been buried under certain conglomerated rocks. 

In conformity with these views, it will be perceived how er- 
roi^us it would be to search, for instance, in the middle of a 
very large barin, for the coal, lignite, gypsum or salt, which are 
found accidentally at its margins. We will not entirely deny 
the success of such researches; but we may affirm, that the 
probability of the existence of such extenrive deposits, always 
diminishes in the ratio of the magnitude of the basin. In an 
extensive basin, which might shew coal or salt at its marges, 
we ought not to be surprised to find here and there, instead of 
these inflammable or saline bodies, arenaceous matters, with 
little of^ no coal or salt. 

These preliminary observations have seemed to me to be es¬ 
pecially necessary, with the view of enabling us to elasrify with 
accuracy the deporits of a great part of the Alps, the Appe- 
nines, the Carpathians, and the Pyrenees. The three first 
chains present, in my tables, a great arenaceous or marly depo- 
at, which is pretty amilar to the greywacke, and which would 
seem to occupy the place of more than one of the arenaceous 
fleets formations of other countries, or which, perhaps, is an equi¬ 
valent for the whole of these fleets formations, up to the Jura 
limestone. This new fact would be explained, according to my 
ideas, by the total absence of porphyries in these great chains; 
for in every other part where these i^eous rocks have appeared, 
they have given to the ancient fleetz depoats thrir peculiar and 
ordinary q|iaracters; and some pirts, even of the Alps, and of 
Hungaryiand Transylvania (as the Southern Tyrol, the coun¬ 
try round Fun^irchen and Zalathna), afford us very irtrikifig 
examples of this geimral law.* 

These remarks also give rise to general geognostical views 
tntaading die fleets formations. It would seem, that, from, too 
gi&t a desire to examine the details, geologists hate lost ^;ht 
bf the ^leral facts pesented by this class of deposits. With- 

* * See my Memoir on Germany, in the I’oumal de Pbjfique, 18S8. 
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out sufiideDt examinatbn, diey liave united uador tbe iiMnei bf 
ancient and recent Uansidon dies, ui immenie quantity of beds» 
contmning numerous alternations of sandstone and limestone 
rocks; and have, on the other hand, subdivided, to a great 
d^pree, much smaller masses of depodts, because tbi^ abounded 
mcae in fossil shells, or were more easily sHuhed. 1 ask, if 
there rially eidst in the floetz period, more titan two great essen¬ 
tial and umversal formations; of whidt the one would be emi¬ 
nently calcareous, and would contain tiie chalk and the Jura 
limestone, and the other generally arenaceous, and contaimng 
all the older fioetz sandstones posterior to the Jura limestone ? 

I confess t am inclined to this arrangement I see in the 
fleetz formations the arenaceous deponts decreasing ftom below 
upwards, and the limestone from above downwards. I find beu 
tween the dialk and the Jura limestone, or even in tins latter 
(England, Dalmatia, France), nothing else than very stnall are¬ 
naceous masses, which even do not occur generally. ,On the 
other hand, in the older arenaceous deposits, I see cmly acci¬ 
dentally two limestone masses, of which the lowest is nowhere v^ 
thick, and of very partial distribution, and of which the other also 
does not seem to have the general extent of the Jura limestone. 
Lastly, this latter limestone shows, how extensive one's observa¬ 
tions must have been, before we could decide whether a particu¬ 
lar deposit is universal, or entitled to rank as a formation; for 
the different divirions recognised here and there in that lime¬ 
stone, do not exist every where; some of these divisions are 
sometim^ represented ^ very different rocks, and even that 
which seems the most infjportant, the lias, is wanting in the 
whole of the south-eastern part of Europe, as in the Appenines, 
the Alps, Austria, and Hungary. ^ 

Whatever otiior opinions may yet be formed on tiie sufc^s 
^ question, them are the ideas which seem to have berni em¬ 
braced by mai^ eminent geolo^sts, who are accustomed to con¬ 
sult nature witn the hammer in their hand, imd not through the 
me£um of books. I may also refnark, that, so early as 1816, 
Professor Jameson was not far from these ideas, with which 
every known fact in gedo^cal geography is in fucordanm. 
Nevertheless, I’believe it of importance to retain all the existing 
subdivisions, and even tc^ endeavour to establitii stiU more,*in 
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oi^le^ to'i^nable tis to oonapreheiid more easily die whole details 
of the (beniplicttted'stnicture of the earth's crust. 

m. On ifisdwnges ihoi appear to Imve tcJaem^ place durir^ 
, , i/ie d&ffj^ent periods of the EartJCs formatkm, in the cli~ 
maieofour glde^ and in ihe nature, and tJie phpdcal 
and geograpfticcd distriluiion of its animals and plants. 

If we attend to the changes produced on the earth by volca¬ 
noes, fivers, the ocean, the atmosphere, and various chemical 
agencies, we shall obtmn very simple theoretical ideas, which will 
enable us to explain the formation of the groups of rocks of 
which the crust of the earth is composed, by well known physi¬ 
cal and chemical facts. The Tabular View of Rocks, given in 
volume ISth of The Edinburgft, Philosaphiced Joumed, shews 
the causes of the changes that have taken place in the tempera¬ 
ture of the surface of the globe, and, in consequence of it, in 
the three kingdoms of nature; and it resolves in a very natural 
manner the greatest geological problem, for it assigns the reap< 
sons for the formation of the various zones in latitude, lon^tude, 
and height, for the establishment of different climates on the 
earth, for the successive changes in the various creations of, the 
three kingdoms, and for the particular distribution of the re¬ 
mains of the ancient or lost creations. All these problems seem 
to be resolved, by admitting, at a fmmer period, a much greater 
activity in the chemical actions which ore still the source of pre¬ 
sently existing volcanoes. This first proposition is founded on 
a series -of facts, stated in my Tabulm: View of Rocks, 
which'it aptpears that the igneous action decreases in a contrary 
ratio* to the Neptunian, from the ancient to the modem periods. 
IMhese ch^ical subterraneous operationsohave gradually dimi- 
nffM from ancient to modern -times, less vdcanic matter has 
been formed, and smaller tracts of countries ^ve been vdea- 
nized or subjected to the igneous action and change; and as the 
high temperature of these volcanic products musl .have elevated 
the tel^lerature of the atmosphere, it is dear, that, in {ffopoiv 
ti^^4bi the formation of these volcanic masses became less cmi- 
^syierablei the heat of the atmosphere and surface of the earth 
also diminished. Volcanic actions are generally accompanied by 
fissures, by filings in and risings up of tracts of country. These 
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effects must also have bera produced fcnrmerly as now; but tlidr 
causes being then infinitely greater than at fnresent^ the changes 
operated must also have been proportionally much more oonNder-> 
able. This, also, seems to explain to us the rising op of certain 
strata, or certain parts of conUnents, as well •as the suceessive dnk- 
ing of the level of the sea, or its inclosure within its present limits; 
It is ob^ous that a consequence resulting from this is, d>at^' in 
the earlier states of the globe, the seas and ccmtinents were chan¬ 
ging more rapidly than in the more modern; that the tempera¬ 
ture of the earth also was decreasing more rapidly: but, at the 
same time, in consequence of this decreasing heat, the evapora¬ 
tion must have diminished; the rays of the sun, in a less moi^ 
atmosphere, must have become less hot; the rains must have 
decreased in quantity, and the atmospheric meteors must have 
generally become less considerable; the streams of water must 
have gradually lost their original greatness, as well as their de¬ 
structive energy; and the inclined planes along which 'they 
fiowed must have diminished, or increased, according to local 
circumstances. On the other hand, the countries from which 
the sea was retiring, or those which had been raised up, must 
have lost a part of their temperature. It is also to be conclud¬ 
ed, that the diminution of the temperature was no| equally the 
same over the whole surface of the globe, but that it todc-place 
in proportion to the extent of the volcanic masses, to the degree 
of their cooEng, to that of the retreat of the sea, and to the po- 
sifion of the different parts of the earth, compared with their 
level above the sea, with their removal from the sea, and with 
their position in reference* to the sun. The last propositions 
shew, first, the probability that there have always been parts <hi 
the earth warmer than the others; and explain, besides, how tlie 
zemes of temperature have been established in latitude, loi^- 
tude and faei^t, and also, according to local drcumstancce, the 
various climates of the whole earth. It is known that every 
zmie, and nearly every climate tliat is more or less general, has 
its peculiar animals and vegetablan; or, at least, it is a fact, that 
the di^bUtion of animals and vegetables is most materially in- 
fiuenced by the division of the surface of the eartli into 
and into countries or climates. Is it not natural to search in flic 
successive establishment -these different zones and climate's, 
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the cause of the difieiences observed, not only between the pre> 
seiML vegetable and Animal creataone, and those nmtkr creationg 
whadh are buried in the earth, but idso ci those known varia* 
tioQs in these last creations ? Geology has shewn, that the far¬ 
ther we penetrate into the crust of the earth, the more rim|dioity 
do we observe in the,vegetable and animal productions, and the 
more uniformity must the surface of the earth fonnefly have 
presented in its creadons. This can only be a consequence of 
the greater equality of temperature ,which took place formerly 
over the whole terrestrial surface, f<nr the assigned causes had 
then converted into warm zones those whidi are now cold or 
temperate; and they perhaps [gave the torrid zone a tempera¬ 
ture much higher than it now possesses, while, at the same time, 
Certain parts of this zone could only have the temperature of the 
other zones by various circumstances not understood. /As the 
zones and climates gradually became established, the vegetables 
and animals became diversified; the vegetables of certain parts 
of the earth also presently became extmet, because they no 
longi^ found the climate which they required; and, according 
to their distribution at that period, and to the temperature ne¬ 
cessary for their existence, some are no IcHiger finind upon the 
earth, otliers have degenerated, and some genera, or even per- 
hiqis some species, requiring a pretty high temperi^ure, sdll live 
within the tropics. The animals which were not possessed of the 
&culty of locomotion, must have experienced the same fate as 
plants; but those species which could move, must have em¬ 
ployed the means thus afforded them to travel, when it h^zune 
neoessaiy, into climates which were fkvoorahle to their existence. 
Somf; suddenly brought into cold climates, in oemsequenee of 
v<dcaiiic elevations, or the retreat of the sea, must have perished 
entirely, or must hai^e remained in life only near the equator; 
others would soon have nowhere found the dimote adapted for 
them, and liieir races would have become extinct; while, at the 
sasde tiaiey others would have descended, first,'from the fadls 
into die valleys and flat country, and, afterwards, they would 
na linger have been able to emigrate, when the temperature 
wnuld already have been too cold for them in these last locali¬ 
ties. 
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These ideas afibrd a clear explanation of those nuxturesof «e. 
getables and animals of the temperate and torrid zone, that seem 
at first uninteliigtble; they also afford us the key tothoae centres 
of creaticm which have been perceived on the globes and account 
for tile intimate relations which seem to be estabhdied between 
the geoli^cal structure of the earth's cn^ and the geographi¬ 
cal disiribution of plants and animals, and particularly the acci¬ 
dental iscdated state of some of them. The fossil condudi^^t 
will conclude, a pnorit from these propositions^ that the more 
we approach the poles from the equator, the more will the fbstil 
remains be similar or analogous in genera or speries, to those at 
present existing between the tropics. The more recent the for- 
mations are, the more hope may we have ai still finding the ana¬ 
logous, or even identical, spedes of their fossils. But, on the 
contrary, ^e more andent the depodt is, the less reason will wc 
have to expect to find identical, or even analogous, spedes in the 
sea>or fresh water of the torrid zone; for this zone pexhaps no 
longer presents all the circumstances necessary for the exis¬ 
tence of such bdngs^ notwithstanding the actual heat of that 
part of the earth. Lastly, the more recent the formations ob¬ 
served in different continents, or in a particular continent, are, 
the more must their fossils differ from one continent to another, 
or rather from one zone to another, and also, at the same time, 
from one basin to another. But the fosdls of these various coun¬ 
tries will always be in the same relation with respect to the num¬ 
ber of the analogous or dmilar spedes, with the animah <ztill 
living in these various localities. These last propositions, de¬ 
duced a priori, are confcAnmble to experience, and have been, 
and will still probably be, ably eluddatedby Baron de Femieac. 

Thus far does geology conduct us. We see witii some pride 
on our dde, a Fenissac (see lus Geolog^ca] Ideas cm Tertiary 
‘'basins, in the Journal de Phydque, and his artide on the Geo- 
gra{diical Distribution of the Mollusca in the Diotibnmure Clas- 
eique d'HistdIc Naturelle, 18S5), a Humboldt, (see his Nou- 
velle Recherches sur la Dbtribution des Vegetaux, in the Dio- 
ticHinaire *des Sdences Naturclles, and his l^scours sur les^Vol- 
cans), a Fourier, (Memoires sur la Chaleur Terr^re), a Yon^ 
Buch, (see lus beautiful Memoirs on Trap Porphyries, and those 
on the Tyrol and Germany, in Leonard’s Taschenbuch, 18^4), 
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a^Criditon, (Memoir on the Climates di the Globe, in the An- 
naif of Philosophy, February and March 18^5), and a Dau- 
beiiy. Gedogy certmnly enables us to permve an uninterrupted 
series of igneous and neptumah phenomena; that science alone 
cannot yet e;i^phun all the deUuls of these in a satisfactory mAn- 
n»; but she expects ^didonal light from the progress of. che¬ 
mistry, natural pliilosophy, and astronomy; and then csily will 
it be allowed to the. philosopher to elevate himself to ideas of 
pure geogemy- 


Observatims m the Climate ^Hhe Canary Islands. By Biuun 

Leopold Von Bijcii *. 

0 

Amosg the many important additions made to t}]| physical 
knowledge of the earth by the travels of Humboldt, and one of 
the most distinguished in its consequences, is the determination of 
the temperature under the tropics. For, before this was known, 
it was not easy to determine in how far the formulas which 
should express the distribution of temperature at the earth's sur¬ 
face, were consistent with observation. Inquired into in tempe¬ 
rate and northern climates, the result of observation was always 
affected by disturbing causes, and the object of the investigation, 
which was to ascertain and give a distinct view of the anomalies, 
could only be unsatisfactorily and imperfectly attained. 

Having now, however, obtained nearer information concern¬ 
ing the degrees of temperature in the neighbourhood of t^e equa¬ 
tor, at the level of the sea, a series oY observations are still re- 
quired tojt^nncct it with those made beyond the 50th degree of 
ladtude; but it is remarkable enough that there are none from 
which the. temperature of the intermediate 40 (degrees might be 
ascertuned, with the excepdon of those c*ondueted in Madeira 
by Dr Heberden in 1750, which it would be desirable to ex- 
chai^ irith others more recent, and, on that account, probably 
more accurate.. * 

is presumed the observadons instituted by the able 
naCtintlElst Don Francisco Escolar, at Santa Crux in Tenerifie, 


* Memoirs of the lloyol Academ.\ of Berlin, &c. 
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fi*oin May 1808 to August 1810^ will meet with a favourable 
i*cceptioii. However much they still leave undetermhied, such 
as rfiey are, Aey. fill iip an important gap in our knowledge 
of the disttibution of temperature, and, it may well be affirmed, 
cannot be dispensed with in the formation of a scientific meteor- 
ology. 

I have re<^oned the ob^rvations of Doh Francisco, which he 
has ha(f the goodness to communicate to me, by decades. Takings 
the mean of these, I reduced the whole to a tabular form ** 

- Don Francisco had provided himself with good Fnglish in¬ 
struments, which were placed in the shade, in an <^)en gaHery, 
remote from reflection. In this respect, his obsen^ations are 
ly deserving of credit. The time of observation was at sunrise, 
and at midday, or somewhat later. Hence, it might be thought, 
that, in this way, the extreme heat would never be observed; 
that the medium would consequently l)e too low. This impre^ 
sion would be strengthened by tlie remarkable fact, that the tem¬ 
perature at midday exceeds that at sunrise, on an aver^, 
only by 1.16 of Reaumur, (2.61 Fahr.) But Monsieur Thi- 
Imnt dc Chanvallon, (Voyage h la Martinique, 1763), has long ago 
sliewn, that, in islands in warm climates, the extreme heat never 
falls later than one o'clock, or, what very rarely happens, half 
past one, but is frequently found to be soon after elev^, and 
very generally at midday; the elevation of the temperature, by 
the culmination of the sun, being probably prevented by fhe 
sea4ireeze, which has now reached its greatest strength. Now, 
however much the small difference of temperature at the liours 
t»f obsesvation might cause an error or unfavourable posd- 
tion of the instruments to be suspected, tills singular phenome¬ 
non is, nevertheless, fully confirmed by the obsen^ations of Eto- 
berden, 60 years earlier, at Funchal in Madeira. dPor, liesides 
^,the mean montUy temperature, he g^ves also the extr^es in 
ee^ month; and the mean difference of these, in the <purs^ of 
four years, aiqpunts to not more than 2.91 of Reaumur, 

Fahr.) It is therefore very probable, that the difference of ^ 
medium temperature may only be half so great. There ia no 

plam at Santa Cruz any more than at Funchal, the ,moap^n» 

■■ ■ ' - - - - 

• This will l)c found in the Scientific Intelligence of this NumlKjr. 
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ascending, in part very abruptly, at no great distance. Hence 
there ia, during the night, no perfect radmtkm d heat to die 
open rity, and the diminution is inconrideraUe. Around Li^u« 
na, on the contnuy, which is rievated 1588 Parisian &et aiiove 
dm sea, there is a pkdn, about half a German sqpiare mile in ex¬ 
tent, and th^ the nights are sensibly cold; so much diat, m 
wiiUer, it is no wayrdre for ice to be formed, though only of die 
thickness of a knife. Yet it never oiows in Laguna; the fidl 
t^perature is peculiar only to the ground, since it is not in the 
atmosphere, but arises firam the radiation of heat, whirii is not 
again reacted from the dear sky, and at places not far 
Laguna, though at the same level, would probably not occur. 

On these grounds, I do not think diat any thing ought ei¬ 
ther to be added to, or subtracted from, the observations!^ D(m 
Francisco; and am of opinion, that they may be regarded as 
giving a frir view of the climate of Santa Cruz. 

The mean temperature for each month is as follows: 


Januaiy, 

Fahr. 

63.84 

February, 

64.?9 

March, 

6T.1T 

AprO, 

67.31 

May, 

7S.12 

June, 

73.89 

July, 

77.27 

August, 

78.89 

Sqitember, 

73 

October, 

74.66 

November, 

,70.43 

December, 

66.89 

Mean, 71.0^ 


These are, it must be allowed, very high teinj|9eratures. Thb» 
/ mean heat of January, die coldest month, is as great as that of 
the vd^leyear in the southern parts of Italy;*but from the ' 
range of temperature in the peveral months, it is evident that 
the fun here no longer passes through the zenith. There is ho 
twididd devation and depression of the temperature, as in all 
* ''places unde/ the tropes; but as is almost universal in the tem¬ 
perate regions, the greatest depression is in January, the great* 
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est elevaUon a mantb after the summer solst'ce. The Canary 
Islands, alsi^ no lon^r experi^ce any tiling resembling tropic 
cal rains; or such as, in the language of seamen, areaaid to ici^ 
low the sun,.and set in when he ha# reached the senith.' The 
nuns of these climates first make dieir appeanmoe when the 
temperature in winter anks perceptibly, a^ has b^cune consi¬ 
derably lower than that of the equatorial Regions. The «««■« 
of the rains, thmi, a^qiears to be nothing else than that whicb 
produces them in all countries towards the pole; the coding 
the warm south-west winds coming frmn the trG|^ and lover 
latitudes. But since these winds, by the temperature cf the har¬ 
vest months in the Canary islands, are not immediatdy cooled 
down to the pdnt where the condensation of vapour takes place; 
tile reason is obvious, why the rains should here begra much 
later than in Spain and Itdy, and still more so than in France 
and Germany. Rain does not often fall on the coast, before the 
beginning of November, nor later than the end of March. In 
Italy, the rainy season lasts from tlie first half of October till 
the middle of April. 

On the other hand, tlie summer of the Canary Islands iden¬ 
tifies the climate with that of the tropics; so tliat, in these lati¬ 
tudes,both zones pass into each other. For, from April toOctober 
the north east trade-wind blows without intermission, just as it 
does all the way down to the Mexican Gulf. The trade-wind in 
summer always stretches farther north, till at last it reaches the 
coasts of Portugal. In like manner, it recedes back towards the 
equator, in proportion as the sun advances southward, and the 
temperature falls. But how far do tliey proceed ? Do even 
the south-west winds, if only for a few weeks in December and 
January, descend on the Cape-Verd Islands ? And is this po- 
rition, on the boundaries as it were, of the trojncal «nd winter 
airins, which provM so beneficial and fertilizing to their respec¬ 
tive countries, perhaps the cause why these unfortunate 
in the midst of jthe ocean, frequently, for many years bother, 
are never blessed with a angle drop of rain ? 

The invariableness of the trade-wind during summer is wicb, 
that it interrupts, like on insurmountable barrier, all oommum^- 
tion at tliis season, in thd direction of south-west to horth-eastr* 
In two da 3 ^s, ime can conveniently reach Tenoriffe from Madeira; 
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but no one will easily be induced to go from Teneriffe to Cana^ 
ry or Madeira, for he would run the risk of consuming a whole 
Humth in the attempt. Few people on the globe live more soli¬ 
tary than the inhabitants of Ferro. Only one day is required 
to go thither from Tener^e; but the return, which can only 
be effected By the help of strong and unusually far spreading 
land-winds, is so insdbure and dangerous, that people only make 
this voyage when it is absolutely necessary. Generally, eight or 
ten days are calculated upon; but it may happen Uiat three, four, 
or five weeks, will be required. 

The manner in which this north-easterly trade-wind is, to¬ 
wards winter, supplanted by that from the south-west, is very 
angular, as well os instructive, and of the greatestimportance to 
the science of meteorology. These winds do not previously 
prevail in the south, and then advance towards the north, as, 
from their direction, might at first be imagined ; but, as has been 
before remarked, they appear sooner on Uie Portuguese coast 
tlian in Madeira, and there earlier than in Tenerifte and Canary; 
os if, from the north, they descend gradually from the upper 
regions, where they were at all times, even during summer, 
when the north-cast trade-wind blew at the level of the sea with 
the greatest violence. It was conjectured long ago, that there 
might be, in the upper regions of the atmosphere, a current run¬ 
ning in an opposite direction to that below; and on this suppo¬ 
sition was founded the generally received theory of the trade- 
winds, viz. that which ascribes their origin to the rarificatiem of 
the tur at the equator, and the rushing in of the colder air from 
the north and south, which, having at first a course fr^m^iorth- 
east to south-west, is at last entirely converted into an easterly; 
liecause in lower latitudes, the rotatory motion is greater than 
in those frvm whence it proceeded. Bufthis returning cuffent 
^as, till of late years, only a conjecture. In a great ygdea-,. 
nic eruption took place in St Vincent's. To the eastward lies 
the Island of Barbadoes, at no great distance, l^pt so decidedly 
separn^ed by the easterly trade-wind, that it co.uld only be reach- 
e(^by making a circuit of many hundred miles. Thiseast wind 
brings to Barbadoes no rain and no clouds. All ol* a' sudden, 

■ however, dark clouds appeared over the island, and the ashes from 
the volcano in St Vincent’s fell in great abundance, to the great 
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astonishment would they have seen mountains in motion, than 
such matters brought to them through the air from the west. 
But, by this striking occurrence, the returning current in the 
upper re^ons was proved, and with it the tlieory of the trade- 
winds, for which we are indebted to Hadly (Phil. Tr^s. vd. xvi. 
p. 151.), was become something more than conjecture. With 
not less^rtainty can this current be daily observed in the" Ca¬ 
nary Idands; for the Peak of Tcnerijffe is high enough to reach 
it even in the middle of summer. There is scaredy any account 
of a journey to the top of the Peak, in which mention is not 
made of the violent west-wind blowing there. Humboldt as¬ 
cended it on the 21st of June; and, when arrived at the brink 
of the crater, the raging west-wind scarcely allowed him to stand 
on bis feet, (Bclat. i. 1.32.) Had such a wind blown at this 
season at Santa Cruz, or at Orotava, people would have been as 
much alarmed by the circumstance as they were in Barbadoes 
by the clouds of ashes. I found a similar, though somewhat 
less powerful, west-wind at the summit of the Peak on the 19th 
of May ; and George Glass, an attentive and accurate observer, 
who, as a seaman, had for many years carefully explored the winds 
of these islands, says in his work, which still contains much valu- 
.•ible information, that strong west-winds always blow uj^n 'the 
heights of these islands, when those from the north-east prevail 
below, “ which,” he atlds, “ takes place, as I believe, in all parts 
of the xeorld inxoMch there are trade-winds."^ “ I venture not,” 
lie farther addsi “ to explain this circumstance, but it certunly 
is so on the Peak of Teneriffe, and on the heights of some others 
of these islands,” (History, of the Canary Islands, p, 251.) 
Glass knew the islands too well not to speak here from his own 
experience. 

These winds descend gradually upon the mounfiuns from 
*he high regions of the atmosphere, as is evidently seen from the 
clouds, which, after October, cover the top of the Peak from the 
south, and whioh appear always lower till they rest on the 
range of mountains, more than 60Q0 feet high, between Oro- 
tava and thc^ southern coast, and there break out into dreadful 
ih under-storms. After that, perhaps, a week may pass, or more,* 
liefore they are felt on the sea-coast. There they continue to*^ 
APiiii,—jui,Y 1826. 


c 
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prevail for months. Rain now falls in the declivity of the moun¬ 
tains, and the Peak is covered with snow. 

Have we not, then, reason to believe Uiat the west-wind, 
which, on the passage in summer from Teneriife to England, is 
sought for in'the neighbourhood or in the latitude of the Azores, 
and is also generally found there; have we not reason to be¬ 
lieve, that the almost constantly prevailing west and sonith-west 
winds, which cause the voyage from New York or Philadelphia 
to England, to be called down (bergab), and from England 
back, up (bergauf), as well as that which blows at tlie top of the 
Peak, are the upper equatorial current, which has here descend¬ 
ed to skim the surface of the ocean } It would then follow, that 
the equatorial air of the upper regions docs not reach the pole, 
at least along the Atlantic ocean; and that the polar air must 
be subject to other movements, dependent on the temperature of 
the neighbouring countries of the temperate zone; and thus 
new causes would be ascertmned for modifying the laws which 
regulate the distribution of temperature. How much for the 
clearing up of this point is not a scries of meteorological obser¬ 
vations from one of the Azores to be wished ! How much, also, 
with this view, the narrative of a journey to the Peak of the 
Azores! 

Glass details some other phenomena, which appear to me to 
be important, in order fully to comprehend the true course of 
these currents, one above the other. All experienced seamen 
hold it as a rule, that continents in the warmer climates at all 
times attract fixed winds, probably because the air being more 
rarified over the land, ascends, and must be replai^d by the 
trade-wind. Thus the Canary Islands feel the influence of the 
nrighbourhood of Africa. The north-qpst wind is always more 
diverted towards the coast, the nearer the islands are to it. Near 
the land the wind is almost directly nortK^ or N. by E.; 
Lancerote and Fortaventura, N. N. E.; at Canary, N. E.; at 
Teneriffc, N. E. by E.; and at Palma, a littltfmore to the east, 
and thus continues along, the Atlantic. These winds are so 
‘ oompletely ir^fibreepted by the higher islands, Canary, Teneriffe, 
^and Palipa, that, when they are blowing violently on the north¬ 
east side, there is a perfect calm on the one opposite. Of thi^ 
,appcaran(‘e there a striking' accounl given in the mmiust‘ri])t 
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of Mons. Borda’s voyage, which has been communicated to mQ 
by the Bureau of Marine at Paris. Borda had ^ven orders to 
Mons. Chastenest to sail round the island of Canary, who sailed 
accordingly with a strong north-east wind from Sardina to the 
Punta de PAldea. Having got round this point, however, he 
found himself all of a sudden involved in such a calm, that he 
required^two days to reach the Punta Descojada, only about a 
league distant. He took four days more to double the Punta 
d'Argancguiu, the southernmost part of the island. Then, on 
the following day, he advanced slowly to Cape Tanifct; but no 
sooner had he weathered this, than the north-east wind came 
against him with such violence that he was obliged to take in the 
greater part of the sails. Now, the line from Punta Aldea to 
Cape Tanifet lies as exactly at right angles to the direction of 
north-east, as if artidcially laid down. 

Glass investigates how far this interruption extends out to 
sea, and fixes it at from $20 to 25 leagues for Canary, for 
Tenerifie, 10 for Gomera, and 30 for Palma. He asserts that 
he had visited and ascertained all these calm projections, and 
that they are very dangerous to ships, because the high waves 
break upon the quiet water of these unruffled spaces, as upon a 
shelving shore, and occasion a very hazardous and foaming 
surf. These distances are so very considerable as to justify the 
belief that these winds do nut proceed parallel to the earth, still 
less that they have their course downwards; but that tliey as¬ 
cend graduaUy, or, what is the same, towards low latitudes oc- 
cupy greater spaces. It were scarcely accountable, on any 
other supposition, why they .should not sooner unite again be¬ 
hind the islands. 

Barmnetrical observations do indeed seem to indicate a parti¬ 
cular accumulation of ^e atmosphere over the Canary Islands; 
et least the appearances the barometer presents are, in this re¬ 
spect, very deserving of attention, and more careful examination. 

From iJie Slat July till the 10th August, I daily observed 
the barometer at Las Palmas in Grand Canary, and found it re¬ 
duced to the freezing point. 

At 7 A. M. 28 inches 2.882 

11 - 28 - S.021T 

4 p. «. 28 - 2.S24 

II —». 28 - 2.7445 

G 2 
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The mean of these is 28. 2'".791, or adding, for 30 feet above 
the Bca, 28 inches 3'".09 lines. 

This is very considerable, and is fully confirmed by the obser- 
vations of Don Francisco Escolar, at Santa Cruz. The mean of 
the extremes, for three years, reduced to the freezing pdnt, and 
to the levd of the sea, is 28 inches 2'".441 lines. And if these 
monthly extremes be not fallacious, the pressure of the air in 
summer, when tlie north.«ist and westerly winds are plac^ above 
each, appears, in fact, to lx greater than in the winter months, 
when the south-west alone prevails. For the mean of the four 
months. May, June, July and August, is 28 inches 3.173 lines. 
The mean height from September to April 28, 2.017; the diffe¬ 
rence of which is 1.156 lines. 

How very different is this from the state of the Ixirometer in 
countries at the equator! How very different from what it is 
found to be in England, Ireland and Norway ! Seven days’ oh- 
servations in May, at Puerto Orotava, gave the height of the 
barometer, at tlie level of tlie sea, at 28®1.79. Seven days’ olj- 
servations at the same place, in September and October, gave 
28°2.d8. And, lastly, three days’ at Lane>erotc, 28°3.8. 

Wlien to this is added, that the naturalists who have ascend- 
e<l the Peak with barometers, have never marked them low at 
the level of the sea, Lonianon 28“.3'", at Santa Cruz, Cordier 
even 28 inches, 5'^'.6 at Puerto Orotava, on the 17tli of April, 
(Journal de Physique, Ivii. 57.), a somewliat greater height of 
the atmosphere, over these islands, becomes almost probable. 

When the west wind of the upper regions descends obliquely 
in autumn, and thereby reaches th^; surface sooner Ik northern 
than in more southern parts, it must, long before it reach the 
latter, have completely interrupted the course of the north wind; 
and hence*it is, that, at this season, places particularly exposed 
to the trade wind are left in a perfect calm^ Is the course of 
local winds prevented by the nature of the environs ? The heat 
being no longer carried oiF, will increase considerably, till again 
rejduced, by regular winds. . In this way I would explain the 
ys0ey singular..*and, as I believe, unprecedented phenomenon, 
that at Las Palmas in Grand Canary, the greatest heat does not 
"occur in iuly or August, but in the middle of October; and so 
singular is it, that, till September, the heat, as compared with 
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the otiier islands, rises only slowly, but now ascends rapidly, and 
reaches such a height as is only found in the warmest tropical 
climates. The fact is indisputably established, by the observa¬ 
tions of Dr Bandini de Gatti in Las Palmas, made for ten years, 
with good and properly placed thermometers, which he commu¬ 
nicated to me, and from which I have reckoned die decades for 
three years. It is to be regretted that M. Bandini observed only 
at midJay, and thus the true mean temperature cannot be ob¬ 
tained. In order, however, to bring it in some respect near the 
truth, I have applied the difference between the mean and mid¬ 
day temperature, as obtained from Don Frandsco's observations, 
to those of Bandini; the difference, however, must certainly be 
greater in Las Palmas. The result is as follows. 


Las Pdhnas in Grand Canary. 



Mid.day. 

Fahrenheit. 

Meaaa by 

calculaUom. 


— 

Mid-day. 

Fahrenheit 

Meanaby 

calculation. 

January 1. to 10, 

03.81 

62.19 

July 1. to 10. 

74.10 

72.45 

10. to 20. 

63.77 

62.15 

10. to 20. 

76.74 

mmm\ 

90' to 31. 

03.25 

61.63 

20. to 31. 

75.99 

74.34 


63.61 

61.99 


75.27 

73.63 

February 1. to 10. 

04.51 

63..54 

August 1. to 10. 

77.49 

75.72 

10. to 20. 

04.49 

63.52 

10. to 20. 

77.90 


20. to 28. 

65.05 


20. to 31. 

7&48 

76.71 


64.68 

63.71 


77-99 

76.21 

March 1. to 10. 

65.66 


September 1. to 10. 

80.53 

79.14 

10. to 20. 

65.75 

64.53 

10. to 20. 

81.95 

80.55 

20. to 31. 

66.49 

65.28 

20. to 30. 

8a75 

82.35 

• 

65.97 

64.75 



80.68 

April 1. to 10. 

67.12 

66.06 

October 1. to 10. 


84.69 

10. to 20. 

67.70 

66.44 

10. to 20. 

86.27 

84.96 

20. to 30. 

67.qp 

66.40 

20. to 31. 

8400 

82.69 


' 67.52 

0 



^86.42 

8410 

May 1. to 10. 


67.55 

November 1. to 10. 

78.26 

7&95 

10. to 20. 

69.75 

68.45 . 

10. to 20. 

74.62 


20. to 31y 

69.90 

6a67 

20. to 30. 

69.26 

67.95 


69.53 

6a22 

• 

74.01 

71.96 

June l.\o 10. 

70.65 

69.19 

December 1. to 10. 

65.75 

6444 

10. to 20. 

71.60 

70.14 

10. to 20. 

64.20 

62.'87 

20. to 30. 

72.09 

7a63 

20. to 31. 

63.99 

62.69 


71.45 

69.99 

t 


64.65 

63.33 
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Were we to form a curve from these data, it is at once evi¬ 
dent, tliat all the warmth, from the end of August to the end of 
November, will seem not to belong to it, but to flow from quite 
a distinct source. The opinion of the inhabitants fully coincides 
with the indications of the instruments, that the heat in the mid¬ 
dle of summer is not to be compared with tliat towards the mid¬ 
dle and the end of October. The protlucts of nature also con¬ 
firm these results. Las Palmas has not Ixien improperly named 
from the palm tree; for there is, at this day, a wood of date 
palms, extending along the valley, whose fruit ripens well; which, 
however, is not the case with the few scattered trees at Santa 
Cruz, or at Orahiva, in TenerifPe. The Eiij)horbia balsamifera, 
which requires much heat, and wliicli, at Oratava and Santa 
Cruz, scarcely appears al)ove ground, is found in this neigh¬ 
bourhood, on heights of 800 feet; and it is in no way unusual 
to see bushes of it from ten to twelve feet high. The Placonia 
pendula, very rare near Santa Cruz, grows equally large. A 
multitude of East and West India trees also adorn the gardens 
of Canary, which are not seen in Teneriffe: Poinciana pulcher- 
rima, of extraonlinary beauty and size; Bixa orellana; Tama^ 
rind trees, as large as our limes, and a noble alley of large trees 
of the Carica papaya, surrounds the inner court of the Hospital 
of St Lazarus, which oljviously succeed here better than the few' 
found scattered on the north coast of Teneriffe. Wherefore this 
singular circumstance is w'ell deserving die attention of those 
who inquire into the laws for the distribution of temperature at 
the earth's surface, and the other meteorologiail phenomena 
therewith connected. ^ • 

Such irregularities and traces of l(K*aI variation ai*e not met 
with in die curve of Santa Cruz. Hence, 1 think, it may safe¬ 
ly lx; employed in the investigation of die decrease of heat in the 
various latitudes which lie in equal longitudes of temperature'. 
I have, thWefore, attempted to place several well ascertained 
curves over each other, which Itteem to admit being referreel 
to^milar, or slightly modified laws, and inserted the observa¬ 
tions themselves in the accompanying table. 'It contains the 
temperatures of Cumana, Santa Cruz, Funchal, Kendal, in thi' 
nor^-west of England; Sondmor, near Drontheim, in Nonvay; 
and, lasdy, several months, accurately ascertained from twclvt' 
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yeui'b observations in 78° of latitude; for which we are indebted 
to the indefatigable, learned, and bold Greenland navigatdr 
William Scoresby of Whitby in Yorkshire. 

Havannah, on the contrary, and Cairo, form, on the table, 
two curves, which belong to quite different meteorological longi¬ 
tudes, running parallel on eadi side of the Atlantic. The in¬ 
fluence of the winter is considerable on both. In Havannah, 
just uiicler the tropic, the thermometer sinks in wint» almost to 
the freezing point, at the level of the sea, (Humboldt). On the 
other hand, the summer in Cairo ascends so very considerably 
above that of the Canaries, which lie still farther south, that it 
is quite evident the decrease of temperature is not here subject 
to the same laws. 

Whoi the above mentioned temperatures of the Atlantic 
zone are calculated by the known formula of Mayer, according 
to which the temperatures decrease as the quadrant of. the sine 
of latitude, multiplied by an arbitrary co-efficient, it will be found, 
that the respective results are by no means exact which Hum¬ 
boldt has already remarked in his excellent treatise on isothermal 
lines; one of the richest sources for the meteorological know¬ 
ledge of the earth’s surface. (Mem. d’Arcucil, iii. 481). But it 
results at once from such calculations, in what latitudes the tem¬ 
perature decreases more rapidly, and where more slowly, than 
is consistent witli die fundamental law; and we are thereby led 
to investigate and ascertain the interfering and modifying fac¬ 
tors. Thus, the mean temperature of the pole, as obtained from 
a comparison of the observations of Santa Cruz and at Kendal, 
is 4“.9 Keaumur, (20°.98 Fahr.) that of the equator 28“,2 
(95°.45 Fahr.) The first 7s not so far from the truth as the 
latter; for Scoresby has shewn that the medium temperature of 
the polar sea is severdi degrees under the freezing jxiint. He, 
indeed supposes ^e mean temperature of the 78th degree of lati¬ 
tude to lie 6°.7of lleaumur|(16“.93 Fah^.); but this is probably too 
low, and rests on the untenable supposition that the polar curve 
would have a similar progression with that of Stockliolm. But 
this place is too remote from tlie ^sea. It would be more cor¬ 
rect to suppose the curve similar to that of the Norwegian coast, 
and, were it determined by the data, furnished by M. Strom bf 
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Sondtnor, the mean temperature would lie 5‘’.4 (19^85 Fahr.) 
whidii may perliups approach very near to that of the pole. 

From the observations at Kendal and Sondmor, on the con¬ 
trary, we obtain the mean temjierature of 17“.8 of Reaumur, 
(7S“.05 Falir.) for the equator, and + 0®.6 (3S°.12 Fahr.) for 
the ]x>le; results wiiich should lie mutually at greater distances 
from each other. It'is hence evident that the decrease of tem¬ 
perature in the Northern Atlantic is much less than tlie general 
rule re<iuircs. Some new principle of heat, modifying the reu 
suits, must here have interposed; and what is that else than the 
upper equatorial current, which, between America and Europe, 
descends to the surface of the ocean, and (listributing its heat, 
mounts ii[)wards towards the pole! 
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67.17 
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37.49 

14.23 

May, 

04.54 
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46.47 

22.55 

June, 

03.10 
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73.89 
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55.80 

5:4.37 

31.37 

July, 

83.28 

83.30 

85.82 

77.27 
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57.717 

.36.99 

August, 

01.50 

03.84 
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75.00 

58.21 

66.997 

35.94' 

September, - 


82.04 

70.16 

77.43 
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October, 
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46.29 
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November, - 

03.21 

75.50 

62.96 

70.43 

69.08 

40.59 

36.50 

1.3.69 
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80.80 

71.78 

61.34 

66.42 

65.25 

35.10 

27.88 

10.06 

Mean Fahr. 

82.31 

78.20 

72.17 

70.94 

68.89 

46.11 

4l..393j 19.86 1 
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On the Win^btet ofFu jsderh. By Dr K no.k, F. R. S. E. M. W. S. 
Lecturer on Anatomy and Physiology, Fellow of the Royal 
Coll^ of Surgeons in Edinburgh, and Conservator of the 
Muslim *. (Cominuuicated by the Author.) 
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The genus Phascolome wts established by M. St Hilaire for 
'the reception if certain animals brought from New Holland by 


• Bead before the Wernerian Society 14th January 182f5. 
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the Frendi ships of discovery, which drcuninavigated the world 
during the reign of the late Emperor. Of two or more speci¬ 
mens, one was landed alive, so that M. St Hilaire had an op¬ 
portunity of observing some of the haHts of this very curious 
class of animals. His memoirs on the natural history of the 
Phascol(nnc will be found in an early number of the Annaks de 
Mtiseui^; the anatomical descriptions were drawn up by Baron 
Cuvier, and have l>een long submitted to the public in the 
“ Anatomie Comparie.^ 

The Regnc Animale of Baron Cuvier notices certain other 
marsupial animals, somewhat resembling the Phascolome of St 
Hilaire, yet sufficiently different to constitute distinct genera: 
these are, the Koala, the Phalanger, and the Perameles. Of these, 
the first, or Koala, seems to liave been established by iiaturalista^ 
without sufficient autliority. It resembles, it is tnie, veryclo.se-' 
ly the animal I am about to desc;rilKJ, under the name of tlie 
Wombat of Flinders; but we shall afterwards find, that, if the 
character given in tlie Regne Animale l>e correct, they cannot 
l)c considered as belonging to the same species. 

But previous to the arrival of Pcroti and his as.sociates in 
Europe, and consequently to the description and dissection of 
M. St Hilaire and the Baron Cuvier, Mr Bass, a Britisli sur¬ 
geon, companion of the great but unfortunate Flinders, had 
discovered and described, under the name of Wombal, an ani¬ 
mal of Australia, differing essentially from the Phascolome, 
and even in certain respects from the Koala, so as evidently to 
constitute a distinct species. A certain degree of vagueness, 
howeverf in tlie obsen'atipns of Cdptain Flinders and of Mr 
Bass (who at the time were deeply interested in more important 
discoveries), led Baron Cuvier to suppose that there might exist 
some error,—some erroneous combination of two different de¬ 
scriptions ; and,#consequently, that the Wombat described by 
Captain Flinders might not have a real and distinct existence; 
but, should tins not be the case, he observes, the animal de¬ 
scribed by Bass and Flinders would form a subgenus apart, and 
ought to be arranged with or near the Perameles. 

lUiger, whose acuteness in the classification of objects ap]^r- 
taining to natural history was avowedly great, suspected this 
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Vfomhot., described by Mr Bass, to differ from the Pliascolomc 
of Peron, and he gave to it the name of Amblotis, the bestow¬ 
ing of new names being with him, as with many naturalists of tlie 
present day, an object of much greater importance .than the dis¬ 
covery of new species. 

1 am not acquainted with all the sounds whence M. llliger 
may have derived his information, relative to this specif of ani- 
mal,>->probably from the voyage of Collins,—^from a very im¬ 
perfect notice on the subject contained in the Mem. de TAcade- 
mie Imperiale des Sciences de St Petersbourg, t. i. p. 444.— 
and from the very excellent compilation of M. Desmarest. 

The Wombat of Bass is distinctly enough described by that 
bold navigator, with the exception of the teeth. He says *, that 
the opening of the mouth is small: it contains five long grass- 
cutting teeth in the front of each jaw, like those of the kanga¬ 
roo; witliin diem is a vacancy for an inch or more; then ap¬ 
pear two small canine teeth, of equal height with and so much 
similar to eight molores, situated beliind, as scarcely to be dis- 
tinguisliable from them. The whole number in both jaws 
amount to twenty-four.^ It is not improbable that tliis account 
of the teeth may prove incorrect. Notwithstanding, I am in¬ 
clined, from various circumstances, to view tlie Wombat deu 
scrilKKl by Mr Bass as different from that I have called the 
Wombat of Flinders, of the natural history of which I shall 
now offer a brief history to tlie Society. 

It is far from being improliable, that tlie animal described by 
Captain ITinders was really the Phascolome of naturalists; for 
that great navigator says, in the Introduction to liis Voyage 
to Terra Australis,that there are two sorts or species of the 
Womliat, one inhabiting die islands, which burrows like the 
badger, and does not quit its retreat tiU^lark: another spedes 
of this animal has been discovered in New South Wales, whicli 
lives in the tops of ti-ees, and in manners bears much resemblance 
to the sloth. , 

Whedier 1 am right in supposing that the description given 
more in detail |>y Mr Bass, really applies to the Phascolome of 

ff t m- T — - - - . r — - _ 

• Collins’s New South Wnles, vol. ii. p. 165. 
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St Hilaire, or to the animal, the skeleton of which is now before 
us, and which we shall call the Wombat of Flinders, is perhaps 
a matter of little moment, since both species are undoubtedly 
alluded to in the writings of Flinders. 

In June 1808, Sir £. Home published in the Philosophical 
Transactions “ an account of some peculiarities in the anatomi¬ 
cal strpcture of the Wombat,*” which contains many very va¬ 
luable and ori^nal observations, and, as we shall presently find, 
is the only account of the internal anatomy of the Wombat that 
has as yet been submitted to the public. To explain this as¬ 
sertion, it will be necessary to premise the circumstances which 
led to the discovery, that the W&mhat of Flinders *, and the 
Phascolome of Peron, however they might appertain to the same 
genus, do yet constitute two distinct species. 

Sir Thomas Brisbane, Governor-General of Australasia, ha¬ 
ving transmitted to this country a specimen of an animal much 
resembling the Wombat, an opportunity was thus offered me of 
dissecting this animal; and here I may be permitted to state, 
that, on this, as on all other occasions, my pursuits in com|:)ara- 
tivc anatomy have been forwarded to the utmost by Professor 
Jameson, to whose kindness I owe the success 1 have experienced 
in anatomical investigation. 

The first step I took before proceeding to the dissection of 
the species of Wombat put at my disposal, was the comparing 
of the external characters, in as far as they could be made out, 
with the descriptions of Cuvier and of Desmarest. The result 
of this comparison was, that the animal under examination dif¬ 
fered essentially from the, Phascolome of Peron, with which it 
had been confounded by anatomists and naturalists of high re¬ 
putation. Nor could it be made to agree with another genus, 
the Kokh. (Cuv.) a marsupial animal described laiefiy in the 
“ Regne Animale ■f*.” 

Let us now proceed to examine the sources whence those er¬ 
rors have arison, by means of which the internal anatomy of the 

» " 

* CaUedifio by me in honour of that truly great man. , 

■|- The engraving of the Koala, as given in the 4th volume of the Rfgm 
Animale^ has no resemblance in form to the animal dissected by me. 
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Wombat of Flinders has been thought applicable to the Pha- 
scolome of St Hilaire; that is, to an animal of a very different 
nature, and belonging to a distinct genus, and endeavour, as 
far as the very limited opportunities as yet permit, to rectify 
them. 


I. 

I 

The only account hitherto published of the animal to 
which I have given the name of the Wmnbat of Flinders, is 
that by Sir E. Home, already quoted. This great anatomist 
has described some of the habits of the animal (for it was 
brought to him alive by Mr Brown), and several peculiarities 
in its internal structure; but, by an error inexplicable to me, 
he fancied that the Wombat he described was the same as the 
Phascolomc of Peron, the internal anatomy of whicli had al¬ 
ready been accurately given by the Baron Cuvier; and this has 
led to a confusion which can scarcely be imagined, but by those 
who may have had to unravel the anatenny of two distinct spe¬ 
cies of animals, given partially by different observers, who both 
fancied they were describing one and the same animal. 

The external form of tlie Wombat, observes Sir E. Home, 
has been described by M. Geoffroy in the 2d volume of Uie 
Annales du Museum, and several fjarts of its internal structure 
have been taken notice of by M. Cuvier in his ^Anato^ 

mie Comparh; but in order to shew, that to suppose this is a 
great error, and to prove satisfactorily to tlie Society, that the 
great French anatomist never dissected an individual of the spe¬ 
cies which Sir E. Home speaks of in the memoir aUuded to, 
I have only to call the attention of the Society to the following 
circumstances: 

The Pliatcolome of Peron, Cuvier, onff St Hilaire, has two 
long incisive teeth in cacdi. jaw; ten molar teeth, but no canine 
teeth. The Wombat of Flinders has, on the contrary, six in¬ 
cisive, two canine, and ten molar. , 

The peculiarities which Sir E. Home supposes to have es- 
' caped the obsiJPvation of MM. Cuvier and St Hilaire, are three 
in number, and they comprise all the observations which Sir E. 
Homo has tho\ight fit to offer on the subject. 
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1. There is no patella. 2. The stomach of the Wombat re- 
Kembles that of the beaver,—a remarkable gland or assemble^ 
of glands, resembling the glandular crop in birds, being found 
ill the smaller curvature of the stomach, but nearer the cardiac 
than the pyloric orifice. 3. The prostate gland exists, and is 
very distinct. • 

Now, I am not surprised that these peculiarities should have 
escaped the French anatomists and naturalists; for it may easi¬ 
ly be shewn from their own writings, that, notwithstanding the 
assertions of Sir £. Home, they never saw the Wombat of 
Flinders, which in the above account he has partially described; 
they described the Phascolomc, and not the Wombat. 

Having verified in the specimen before me the peculiarities 
just spoken of, and ascertained the (‘nusc of error, I liccame 
anxious to add as many new facts as possible to the three dis¬ 
covered by Sir E. Home; but the specimen was not a little 


unfavourable for anatomical investigation. 
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We have seen that tlie Phascolomc or Wombat of Peron has 
a sliort and wide ca;cum, and an appendix vermiformis; f/te 
cnemim qf the Womhat of Flinders is 6 feet 5 inches long^ tOr- 
pering gradtudly to a point; there is not a vestige of am appen¬ 
dix x^ermifiyrmis. The toes of the anterior extremities are di¬ 
vided in^ two groups, the thumb and index constituting one, 
and the remaining three toes the other. The groat toe of the 
posterior extremity is really a very strong and opposable thumb; 
the two adjoining tofts arc very weak, and united to the inser¬ 
tion of the nail. presume that it will now scarcely be believed 
by any one that these animals belong to the same species. 

The Wombat of Flinders constitutes the link connecting the 
Marsupial animals with the Rodentia. It must precede that of 
Peron in a systmatic arrangemeilt, if wc regard the nature of 
the teeth ;* but the intimate form and structure of its intestinal 
canal places it in the closest relation M'ith the Beaver, and wilh 
the class Rodentia. 
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II. 

The natives of New Holland ^ve the name of Wombat or 
Womback to several animals which seem to differ essentially 
from each other, and to constitute distinct species, of which 
some inhabitf the moimtains, and others the islands. They use, 
therefore, the term Wombat genericolly, and they add to it other 
terms, expressive, I presume, of some particular qudiity, or 
conveying a notion of species as distinct from genus. It is in 
this way that they seem to use the term Koal-a, whidi very er¬ 
roneously has been employed to designate a particular genus of 
an animal distinct from the Wombat, and entitled to precede it 
in systems of natural lustory. As it might be asserted, that, 
under the bead Koala, the animal I have described as the Wom¬ 
bat of Flinders, is sufficiently characterised, and, if not identical 
therewith, must be merely-a variety of the Koala, as it has been 
termed, I shall here offer my objections to such an inference. 

It is probable that European writers became first acquainted 
with the term Koala through the medium of a communication 
transmitted by Colonel Paterson, Lieutenant-Grovemor of New 
South Wales, to Sir E. Home, nearly twenty years ago. Co¬ 
lonel Paterson observes, that the species of Wombat which tlie 
natives call the Koala Womhaty inhabits the forest of N.ew Hol¬ 
land, about fifty or sixty miles to the south-west of Port Jack- 
son, and was Jirst hrought to Port Jackson in Avgust 180S. 
From this time, the term Koala came to be considered as a dis¬ 
tinct genus, and we find it figuring in systimis of natural his¬ 
tory as a subdivision of the marsupial animals. The dis^ct and 
precise manner in which Baron Cuvier notices the Koala, would 
lead one to suppose that he bad examined a specimen; for he has 
not only given the generic character of tke animal, but also an 
engraving, which liears but little resemblan^ to the Wom¬ 
bat of Flinders. The characters of the Koala, as given in the 
R^p[ie Animal, are, two long incisive teeth in the lower jaw, 
without any canine teeth, and in the upper jaw two long ind- 
sive teeth, wit^ some smaller* ones at the sides, and two smaller 
camne. He moreover adds, that the posterior extremities wants 
tHe thumb. On the other hand, the excellent naturalist M. Des- 
inarest describes the Koala as having, tmisiv. -y^fmisses canmi’.H 



Ill 
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molaires A little farther on, he says, that there are 
four small tee^ intermediate between the indsives and the up¬ 
per molar teeth; and he asserts, contrary to the statemoit of 
Baron Cuvier, that the thumb on the posterior extremities is 
very large. M. De Blainville, whose extreme accurate as an 
anatomist and naturalist I am well acquainted witii, gives a 
third description, differing considerably from the two already 
spoken of. 

With these conflicting statements liefore us,'I may venture to 
question the existence of the Koala, as now described in books of 
history, however nearly it may seem to approach the animal called 
by me the Wombat of Flinders. Perhaps it may be permitted 
me to propose the abolition of the term Koalas and restore the 
names employed by the natives of New Holland. The classifi¬ 
cation, then, of these very extraordinary animals would be as 
follows *: 

Genus' WOMBAT. 

Phascolurctos of De Blainville.—Koala, Cuv. -f* 

C;*a»Yirf.--Incisiv. f Canin. -J-. Molar. |5|, = g. 

The two upper middle incisives much longer than tlie others; 
the lower incis. like those of the kangaroo. 

Ears large and pointed, with the couch directed forward. 
Five-toed; toes of the anterior extremity divided into two 
groups; thumb and index, and the other three together. Thumb 
on the posterior extremities large, separated ^without any nail; 
the two following toes smaller^ and re-united as far as the nails. 
• 

I. Sp. Wombat of Flinders. 

Phascolarctos of De Blainville.—Koala of Cuvier and Desmarest. 

For the anatomy wd natural history, see Sir £. Home in 
FhxL. Tram. 1898, and the foregoing paper. 

* The arrangement here proposed is nearly the same as that employed by 
M. Desmarest in Ms ^ Tableau methodique dcs Mammiferes,'* published in 1804. 
He describes the Wombat as having 8 incisors in each jaw, two canine, and 
16 molar teeth; the only species being tl^e Wmtbatm fosaor. 1 am not at all 
certain to what animal the above description is applunble, if not to somCspc- 
cics of the Wombat entirely unknown to me. * 

+ Baron Cuvier has not'given any authority fiir the establishment of tin* 
Koala as a distinct genus. 
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II. Phascolome (Geoff.) 

Wombat of Bass.—^Didclphis, Shaw.—phascolome, St Hilaire, 
Cuvier. 

For the anatomy and natural history, see AncUomie Compcur^e^ 
and tlie Aniudes du Museum. 


On an Air-Pump mthout Artificial Vc^^. By William 
Ritchie, A. M., Rector of Tiun Academy. (Communicated 
by the Author.) 

In the common construction of the air-pump, the valves are 
very liable to be deranged, the repairing of which is attKided 
with much trouble'and expence. In the following construction 
no such derangement can possibly take place, which must of it¬ 
self give this air-pump a decided advantage. 

The machine consists of a barrel shut at the lower end, and 
having a small aperture at C, forming a free communication 
with the receiver, F. (Plate I. fig. 8.) The piston D is solid, and 
stuffed in the usual way. The piston rod works in a small stuf¬ 
fing box at A, so as to render it completely air-tight. There is 
a small aperture at E in the top of the barrel, to allow the air to 
make its escape, when the piston is raised. This air-pump may 
be worked in the usual way, or by the method of continued mo- 
Uon. In commencing the exhaustion of the receiver, the piston 
is supposed to be below the small aperture at C. The pbton is 
then rmsed, and the air which occupied the barrel is forced out 
through the aperture at £. The point of one of the fingers is 
applied to the perforation, in the same manner as in playing the 
German flute. The air easily passes by tHe finger, which, when 
the pbton begins to descend, shuts the openings and*flompletely 
prevents the entrance of the external air. The piston is again 
forced down below the opening C, the air in the receiver rushes 
into the barrel, and is agmn expelled by the ascending piston. 

in the receiver has no valve to open by its elas- 
ticitySp^vious that there is no limit to the degree of exhaus¬ 
tion, as in the common construction. 


( ns ) . 
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TnhU exhibiting the Highest and lamest Dcgt^ees of Tmnpera- 
turcy with tha State of the Weather, of New Brunswick in 
North America, as observed on the coast, and at a dislemce 
of tdxmt fifty miles from the sea, from October 1. 1818 to 
September SO. 1820. By Alexander Boyle,* M. D. Fel¬ 
low of tlie Royal College of Physicians'of PMinburgh, and 
Surgeon to his Majesty’s Forces. Communicated by Dr 
Duncan^w*. 
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J^oHeea. regpardmg Fiery Metwre eem during the Day. By 
J. II. SsBBEs, Sub-prefect of ^brun * 

PB 0 FE 880 B SfA]ii8TE£N rdates, that while he was observing 
the polar star, on the 13th August 1835, at a quarter past 11 
in the morning, he saw, passing in the held of his tdescope, a 
luminous point, the light of which was brighter thair that of 
the star. Its apparent motion was upwards, it was slow and 
somewhat sinuous. He imagined it to be a falling star. 

Mr Dick of Perth, in the Edinburgh Philosophical Journal, 
is of opinion, that the phenomenon observed by Professor Han. 
Steen, i^t'as not a falling star, but some bird plarad at a great dis¬ 
tance, the convex surface of which reflected the solar light in 
the direction of the axis of tlie tdescope. Without den 3 ring that 
the light reflected very obliquely from the feathers of a bird, is 
capable of producing an effect similar to that described by Pro¬ 
fessor Hansteen, I am yet of opinion that the explanation ought 
not to be generalized. While observing the sun at the repeat¬ 
ing circle, I have frequently perceived, even through the colour¬ 
ed" glass adapted to the ey^mCce, large luminous points, which 
traversed the field of the telek'ope. Tbey appeared too well de¬ 
fined not to admit them to be distant, and subtended too large 
angles to imagine them birds. I have sometimes thought that 
these points shewed themselves more fr^uently at the periods of 
die year when great quantities of spiders' webs are carried by 
the winds into our atmosphere. The phenomenon certainly merits 
T-investigation. Why, in fact, diould there not lie falling stars 
. ' during the day as w^ as at night ? ’^.Vho can aflirm, (if these me- 

C are produced on the extreme limits of our atmosphere,|that 
presence of the sun does not favour then* formfttidn ? X leave 
to'^me reader to decide if diore be hot some analogy between; the 
ph^mena of whidB wh speak, and that descriBed, in a letter ad¬ 
dressed to the President of the Academy of Sciences, by the sub- 
prefi^ pTi^mbrun,’ dated the 5th October 1830r 

Chance 1^ made me the<apectator of a phenomenon Trinch I 
imaghie tb oe hew, and which I have deemed interesting for na¬ 
tural pbilosdpli^ and astronomy. Under this twofold relation, 

I have been induced to make it ktiowh to you. The fbllbwing, 


* From the Annaks de Chimii, October 1S25. 
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Mr President, is the fact such as I have seen it: On the 7th Qt' 
last month, about a quarter after four in the evening, after hav¬ 
ing, with all other people, observed the eclipse of die sun, I 
took a fancy to have a walk in the fidds. On crossing the town, 

I saw at first, in one of its public jdaces, a pret^ numerous 
group of individuals of every age and sex,^ who had their eyes 
fixed in ^e direction of the sun. Among ibis group, I remark¬ 
ed only a young student of law, named Cezanne, but still pre¬ 
occupied with the dbpse, I passed without remarking that, in 
the position in which this young man was, as well as the persons 
who were with him, they coyld not perceive the sun, which left me 
in die belief that they w^e all looking at the eclipse, as 1 had 
myself been doing. 

Further on I met another group, having their eyes, in like man¬ 
ner, turned towards the sun; but as, at this time, 1 noticed that 
the individuals, composing this group, were in a street, and com¬ 
pletely in the shade, 1 understood that they were looking at 
something else dian die occultation of the sun, and then it came 
into my head to question the Sieur Thomm^, a veterinary artist, 
who was among them, in order to know from him the d^ect that 
fixed his attention. He replied to me, We are looking at the 
stars which are detaching themselves from the sun.*” “ What say 
you.^” “ Yes, sir; but look yourself, that will be the shortest way.” 

I looked, and saw, in fact, not stars, but balls of fire, of a dia¬ 
meter equal to that of die largest stars,' which were projected, 
in various directions, firom the upper hemisphere of the sun, with 
an incalculable velcx;Ity, and although this velocity of projection 
appeared the same in all, vfst they did not all attain the same 
distance. 

These globes were projected at unequal and pretty ^ort in¬ 
tervals. Several were often projected at once, but salways di¬ 
verging from one another. Some of them described a ri^t line, 
and were extinguished in the distance; some described a paxa< 
liolic line, and ware in like manner extinguished; others again, 
after having removed to a certain distance in a direct line, re- 
trograded upon the same line, and seemed to enter stfil luminous 
into the sun's disc!!! The ground of this magnificent picture wa» 
ft sky-blue, somewhat tinged with brown.j 

This, Mr President, is what I saw. and what I attest, as well 

ii 2 
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a very great number of other peojde of the town, who would 
attest it if required. 1 forgot to mention, that, at the moonrait 
of my observation, 1 was placed at the comer of a house iwhich 
prevented me from seeing the sun, and that my visual ray, pos- 
sing by tiie roof of the house, ternunated at a point not lar dis¬ 
tant from the edge of the planet. The eclipse was. thm mi its 
dedine. ^ > 

You will easily comprehend what must have been n^ astomsh- 
ment at the sight of so majestic and imposing a spectacle, and 
one so new to me. It will suffice to say, that it was impossible 
for me to keep my eyes off it untih it ceased, which happened 
gradually in proportion as the eclipse wore off, and the solar 
rays resumed their ordinary lustre. The some happmied to tiie 
persons present. One of them added, at the moment when 1 
left the group, that “ the sun projected most stars at the time 
when he was palest“ le soleil lancait plus d'etoiles, alors qull 
ctait plus pole.*” These were his words. 

Having recovered from the astonishment into which 1 was 
thrown by this wonderful phenomenon, I inquired of the two 
ob^rving individuals whom 1 had distinguidied in the two 
groups of spectators spoken off, how they had been led to no¬ 
tice the phenomenon. The Sicur Thomme replied, that, on 
coming from his stable, a woman cried out, Come here, M> 
Thomme, come and see the flames of fire that are issuing from 
the sun.'' That, this invitation, having apjHrooched, he saw, 
for the first time in his life, what he had put me in a condition 
of seeing myself; and the young Cezanne told me, it was chil¬ 
dren of ten or twelve years of age {jiat had noticed i/; first, and 
who, wondering at tlie sight, called out, ** Come and sec, come 
apd.^ee now!" and that thus was formed the group by which 
I had passed a little after; that he had said notiiing to me, be^ 
cause he had conjectured that the phenomenon, which attiwt 
moment excited his admiration, must have been known to me. 
I hUve the honour, &c. J, H. Sebees. 

P. this letter was written, I have Icamt firmn M. 

Foipi^,i£t^meer of Bridges and Highways, of this residence, 
taiiaiihis puMic functimiary also had occasion to observe the phe- 
nuinenon, which he will attest if required.” 
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Picture of VegeUdion on the Surfibce tftlte Globe, 

TC'HE Creator of the universe has not confined hhn^ff to' deco¬ 
rating our world with all the luxury of a brilliant vegetation; he 
has varied it in eveiy locality; diverrified its fem^s to infinity 
in their general arrangement, in their con^)arative size, in the 
corre^ndence or contrast of all their parts. Elegant of finm, 
ririiness of colouring, delicacy of perfume, are the sedudhg cha¬ 
racters under which those varied and numerous flowers, the 
lovely children of spring, disclose themselves to the eyes of man. 
What, then, is that Omnipotrace which covers the baimi rock 
with vegetation, peoples deserts, carries vegetation to the very 
bottom of rivers, and even to the depths of the sea ? What 
sublime pencil has designed these rich decorations of the abode 
of man ? Who could refuse to own in this the invirible hand of 
the Creator? 

All arc admitted to the enjoyment of this spectacle; but it is 
he only who has been enlightened by observation that can enjoy 
it to its full extent, or comprehend its beautiful order. In the 
midst of apparent confusion, he will perceive that plants have 
not been thrown at random over the surface of the globe, but 
that each has its peculiar place, that it could not be in any other, 
that the beauty and variety of the landscape would disappear 
were each portion of it not covered with its own peculiar oma* 
ments; that the plants of the shores would be misplaced upon 
the heights, while those of the mountains, descending from the 
icy summit of their vast amphitheatre, would no longer produce 
the same efiect in our level^plrins; that they would lose their 
native graces, as well as the delicacy of thrir perfumes, or the 
variety of their colour^ as has happened to the greater number 
of such of them as have been rendered objects of Cultivation. 
How inferior the interest which the most brilliant flowers of our 
parterres excite, compared with that which they would inspire, 
were we to raeea with them in their native abode ? Nor arc the 
systnnadc order, and the air of fii)ery which wc ^ve them, in 
any d^rce equivalent to the loveliness of that disorder whi^h 
reigns in their distribution in the midst of the fields, scattered 
in the woods, or dispersed among the meadows. 

In- reality, vegetation is not equally brilliant throughout. 
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With regard to the place which she has to embellish, she as¬ 
sumes the character of adaptation which aksociates best with the 
aspect of the locality. Gay and smiltngf'upon the bariks^of 
streams, elegant and graceful in the 'valleys,' rmh and mapestitf in 
the great pl^s, she is no longer the same when she mounts the 
burning rock, or i^ben she struggles upon the Alps with the 
snow and ice. Thus, in this admirable distribution of vipgataMes 
upon the surface of the earth, no place has been forgotten; all 
its parts, if we except the sand of the desert, have been invested 
with the clothing which best suits them. Twenty, thirty leagues, 
or more, of plain, in the same country, and with the same ex¬ 
posure, would produce throughout nearly the same 'vegetables; 
but if this plain be intersected by forests, furrowed by valleys, 
bristled by rocks and mountains, watered by springs; if the soil 
is variable, if it is humid or dry, composed of peat, or of a 
chalky nature, the mass of vegetation will equally vary with 
eadh diangc of situation and of temperature. 

If the localities of the same country present very difierent 
plants, tills effect is still more striking, in proportion as we ad- 
vaiice from south to north, from east to west, and espedally 
when we pass from one continent to another; whether we tra¬ 
verse the burning regions of Africa, the vast countries of Aria, 
or the numerous islands of America. In the greater number of 
these countries, the vegetauon is so abundant, so varied in its 
forms, so different from that with which we are acquainted, that 
lOfften we could scarcely give credit to travellers, were ii6t tlieir 
rc^tioiK confirmed by the possesrion of the objects of which they 
apeak; although, in otir possessacm, dicy are isblated,*mutilated, 
and altered. It is in their native place that we must obri^e 
them, to form an idea of the richness and of the beautiful dider 
whidi natttre has established, in all her productions. Let us 
Ikten, upon this subject, to one of our most efilebrated traVdiers 
^^aron Humboldt. 

*Mt is,'* says he, in his Tabhatuc de la Nature, “ under the 
sun of the torrid zpne, that the most majestic foriUs of 
^ p K uaon rile developed. In place of those lichens and thick 
mStees, whidk, amid the hoarfrosts of the north, invest dte hark 
of trees; beneath the trojnes, on die contraiy, the odoToUs va~ 
uiUa, and the c^mbidM, admate the trunk of the acagou fana~ 
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tardimi) and gigantic %. The fresh verdure of the leaves of 
the pothos contrasts with the flowers of the orchideoe, so vaned 
in their odours; the tMuhineae, the climbing grenadillse, end 
bamstoiiey with.g(dd yellow flowers, interlace themselves around 
the tninks of the trees of the forests; delicate floweis ^ring Irom 
the roots of the theobronuiy as well as from the thifikand rough 
bark of the calabash-tree (creacet^Ha) and ^stavia. Aimd diis 
abundance of flowers and fruits, this richness of vegetadon, and 
this oonfutton of climbing plants, the naturahst is often at a loss 
to determine to what stem the leaves and flowers belong. A 
angle tree, adorned with pauUinias, bignonicB, and dendri^na, 
fcmns a group of vegetables, which, if separated from one an¬ 
other, would cover a considerable space. 

“ In the torrid zone, the plants are more abundant in juices, 
of a fresher verdure, and clothed with larger and more shimng 
leaves, than in the northern climates. The vegetables which 
live in society, and which render the plains of Europe so mono¬ 
tonous, are almost entirely wanting in the equatorial r^ona 
Trees, tvdce the height of our oaks, are clothed with flowers as 
large and beautiful as opr lilies. On the umbrageous banks of 
the river of Madalena, in South America, we And a climbing 
aristolochia (A. cordiflorai Kunth), whose flowers are four feet 
in circumference. 

The prodi^us hcnght to which, under the tropics, not only 
isolated mountains, but even entire countries rise, and the cold 
temperature of this elevation, procure for die inhabitants of the 
tori^ zone, an extraordinary spectacle. Berides the groups of 
palms apd bananas, they have also around thmn vegetable forms 
wl}ich seem to belong only to the regions of the north. Cy¬ 
presses, flgs, 4 nd oaks, barberries and alders, which approach very 
near to ours, cover die mountainous districts of Jthe south of 
Mexico, as well,as die chain of the Andes, under the equator. 

** In these regions, nature permits man tose^ without leaving 
his native soil^ all the forms of vegetables diffused over the sur¬ 
face of the earth; and the vault of Heaven, uncurtained as it 
were from one pole to the other, floes not conceal from his view 
a single of those resplendent orbs with which it is stud4,ed. 
These natural enjoyments, ai^ a multitude of others, are denied 
to the northern nations. Many constellations, and^any forms 



1J20 PiclMve qf' Vegetaimh on Ifw Sw^acc of Globe. 

of vegetables, especially the iiKae beaut^ul^ .tl^ose of the palms 
an4 U)earb0ivsceatgiamiii«m«i4;%«8,<as well as.tj^ 

ix4ipQB<|%;theiiiUage pf wbic|i is sq deliealdy,(divided* repaia 
fQ|:,pi^er uiiJwown b^^them. The sickly iodiitiduides which 
bp|^OUse^cop^am,,eaD present but a feeble vaageof tbe'in^es<- 
ty of v^tation iii tlie torrid zeme. 

He who can embrace the wbede of nature, atone glance*, withr 
opt dwelling upon local phenomena, sees how, from the V^le to 
the equator, in proportion as the vivifying heat increases, orga¬ 
nic power and life also increase in a corresponding degree; .but 
in the course of tliis increase, particular beauties arc reservi»l 
for, each zone; for the tropical climates, the fbversity of forms 
and pre-eminent size of vegetables; for the climates of tJie north, 
the pleasing prospect of meadows, and the periodical revelling of 
nature upon the return of the first breezes of iq)ring., llesides 
the advantages which arc peculiar to it, each zone lias also a 
character of its own. If, in every organized individual, we re¬ 
cognize a determinate physiognomy, in like manner we can dis¬ 
tinguish a certain natural {diysugnomy, which beUmgs exclu¬ 
sively to each zone. Similar species of plants, sucli as pines and 
oaks, equally crown Uie mountains of Sweden and those of the 
most southern part of Mexico; and yet, notwithstanding this 
correspondence of forms, and this amilaiity of partial outlines, 
the general picture of these countries presents an entirely diffe¬ 
rent character. 

The .idze and the development of organs in plants, depend 
upon the climate which favours them. In the imposinbility of 
presenting a complete picture of the plants of America, jve shall 
venture to trace the characters of the most prominent grovqis,. 
commenesug with the palms. They have, of all vegetables, the 
loftiest aud i^^ost noble form, and to it thd prize of beauty,has 
been Their tall, slender, ^and chann^lfd 

steins, .^optimes furnished with prickles, ore terminated by a 
shining which is sometimes pnnate, a^ sometimes 

fan-sb^||^< Their smooth trunk often attains a height pf 
124! feet^.^ and beauty of palms diminish in proportion 

as from the equator to approach the temperate zones. 

A character, and one which very agreeably yaiies its 

as^t, is the dtreeUon of the leaves. The very dense leaflets 
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of the date mid oocoa trees, produce beautiful reflecdons of light 
from the upper aerfaee'df fhel^ves, of a bngliter green iri the 
oooott, duUm, and, as it were, mingled with gii^jr in'the date. 
What d i flferenc e of aspect between the {fendent leaves of the 
palm of the Orinoco, even between those dT the date or 
the cocoa, and the branches of the Jagna' and which 

pointtojrard theheaven.< Nature has been prodigal ofher beauties 
to ikre jagna palm, which crowns the granitic rocks of the Oate-. 
rams of Aturea and Maypures. Their slender and smooth steins 
attain a height of 160 or 170 feet; so that, according to the ex- 
presrionof Bernardin de Saint Pierre, they rise in the form of a 
portico above the forests. Their aerial cyme contrasts in a sur- 
priring manner with the dense foliage of the ceiba trees, with 
the forests dt laurels and melastomata which surround it. In 
the palms with palmatcd leaves, the tufted foliage is often placed 
upon a bed of withered leaves, which gives to these vegetables a 
melandioly character. 

^ In all parts of the world, the form of the palms is associated 
with that of the bananas. Their stem less elevated, but more 
succulent, is almost herbaceous, and crowned with leaves of a 
thin and loose structure, with nerves delicate and sliining like 
silk. The groves of bananas are the ornaments of the humid 
districts. From their fruit is derived the subsistence of all the in¬ 
habitants of the tropics; they have accompanied man from the 
infancy of dvilixation. If the vast and monotonous fields which 
are covered by the cereal plants, diffused by cultivation in the 
northern countries of the earth, afford little embellishment to the 
aspect ofrfiature, the inhabjtant of the tropics, on the oontraiy, 
in establishing himself, multiplies, by his banana plantations, one 
of the most noble and magnificent of the forms of vegetatioU. 

** The ddicately pinlhated leaves of the mmostJBf acficia, 
suCf tamarinds, &c., have a form which the vegetaHcs peculi¬ 
arly affect betwe^i the tropics. It occurs, however, beyond the 
limitB of the tofjid zone; for these plants are not wanting in the 
United States of America, where vegetatiem is more varied and 
more vigorous than in Europe, although in a similar latitude. 
The de^ blue of the sky of the torrid zone, as perceived 
through their delicately pinnated foliage has an extremely pic¬ 
turesque effect. 
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Thecoc^ev are almost mcdusively .pecu^ to America. 
Tkeir finnai is sometimes spherieal, aomediBes articulate^ aome- 
tnttea it rises like the pipes of an organ, into Img chaimdle4«o. 
Ittinns. Tins grot^ ferms in its exterior the<iaost strikii^ oCA. 
tnst^th that of the liliaoeee and bananas;' k bt^nga^to’tboae 
plants whidi Bernarchn de St Pierre has so happily named ihe 
Vegetable Springs of the Desert. In the parched ipjlah^ of 
South America, the animals, tormented by thir^ look out for 
die mehcactus, a spherical plant, half oancealed in the sand, en¬ 
veloped in farmidable |nickles, and whose interior abounds in 
refreriimg juices. The stems of the columnar cactus rise to the 
he^t of thirty feet, and form a sort of candriabra; thrir idiy*- 
siogaomy has a striking adSnity to that of some African Eu> 
phorbia*. «< 

« Wl^ the embuses form vases dispersed through leafless de¬ 
serts, and the orchidese, under the torrid ^cme, animate the fis¬ 
sures of the wildest rocks, and the trunks of trees blackened by 
excess of heat, the form o/t the vaniUseis brought into notice, by 
their pale-green leaves, filled with juice, and didr vari^ated 
flowers, so singular in structure. These flowers resemlde a 
winged insect, or the small bird which feeds upon die perfume 
of the nectaries. A whole life would not suiBoe an artist to 
paint all those magnificent orchidese which adorn the de^y 
furrowed valleys of the Andes of Peru. 

^ The CaeuarmacecB, which occur only in India, and the 
islands of the great ocean, are denuded of leaves,<hke the greater 
part of the cacti; they are trees whose branches are jointed like 
the sterna of equisetum. We find, hojvever, tracesof this type in 
other ports of the world. The pines, the thuyas, and cypresses, 
belong to a northern form, which is of rare oooiuxence in the 
t<nrid zone.*) Their continual and always fresh verdure, enliv^ 
the landscape saddened by winter, and announces at thp same 
tiste to the nations-bordering upon the pedes, timt even when the 
^|arth k covered with snow and frost, the internal life of jdaats, 
like •rite' fire of Prametheus^ is never extkguished upon^ our 
plwet. 'f ■ ■ 

mossea and lichens in our northern ollmates, the arokkff 
under the tnipios, lunptrasitesas well as tlteOf'’cftidNr,andidothc 
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the trunks <if ti^ as they grow up. They have fleshy and h^^ 
baeeoua atemiy sagittaite, digitate, orelongsted leaves, always 
wMl iraff large vdns. The flowers are indoaed in sheadis. 
These iregetables belong rather io the New ConlaBent than to 
the Old.' 'The ealadium and jpo^Aot iiihd}it''oniy the t(»rid 
sme. 

a 

tMs form of the aro^ese, is connected that of the lionar, 
a remarkable vigour in the warmest countries of South Ame¬ 
rica, such os the patdUneee, baniaierue, bignonicc, kc. Our 
trailing hc^ and vines, may give an idea of the elegance of forms 
of this group. On the banks of the Orinoco, the leafless branches 
of the bauhmke are often forty feet in length; sometimes they 
fall perpendicularly from the elevated cymes of the aci^nis; 
sometimes they arc diagonally extended from one tree to ano¬ 
ther, like the cordage of a ship. The stifp form of the bluish- 
coloured aloes, contrasts with the pliant shoots of the lianas of a 
flesh and light-green tint. Their stems, when they have any, 
ore, for the greater part, without divisions, having approximated 
knots, bent upon themselves like serpents, and crowned at their 
summit with succuloit flesliy leaves, terminated by along point, 
and dispersed in dense rays. The aloes, which have a tsdU^ stem, 
do not form groups like the vegetables which love to live in so¬ 
ciety; they grow isolated in arid plains, and, by this circum¬ 
stance, give to the tropical regions a peculiar character of mdan- 
choly. A sad stiflhess and immobility characterise the forms of 
the aloes ; a'cheerful slimness and mobile suppleness distinguish 
the gramineae, and, in particular, the physiognomy of those of 
them whidl are arborescent. The bamboo thidrets of both In- 
dies fbnsi umbrageous alleys. The smooth stem, often recur¬ 
ved and floating, of the graminese of the tropics, surpasses in 
height'thiat of our adders and oaks. # 

"*** ^e flnln df the ferns is not less omobled than that cf the 
grai^hcae in the warm countries of the earth. The arbarescent 
often thirty-five feet in he^t, resemble pofans, but their 
trimk'is less decider, shorter, ^d very rugged. Their fo¬ 
liage, mora delicate, and of a looser contexture, is transparent, 
and dightly dentate upon the edges. These gigantic ferns'Uic 
almost exdusively indigenous to the torrid zone ; but they pre- 
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fer to extrme heat a less ardent, dimate. Depression of tm- 
peratjore being a consequence of devatioii of the soiiL, we may 
coosi^ as the principal abode, of. these ferns, the mountmns^ 
wbich rise tp a lieight of from 2000 to 3000.&otfiboye toeilevel 
of toe sea. The taU^temmed ferns aocmxqiaiiy, in smith Ameo 
rica, that beneficent tree whose bark prevents fevm'. The pre> 
sence of these two vegetables, mchcates the.hajpf^ togiop where 
the mildness of spring continually re^ns.*” 

{To he continued.) - 


On FaUisig Stars. In a Letter from Professor Bbandes of 

Breslau, to Professor Jahesoi?. 

Sia, 

X^HE phenomena known by the name of Falling Stars, have 
for some time past attracted the attention of naturalists: I 
thereforc.hope that you will read with interest a small work on 
the subject, which I have the honour of transmitting to you, 
(eQtided, Beobachtungen fiber die Sternschnuppen,^~L€ap. 
zig, 1825.) 

X am exceedingly anxious that there should be observers oi' 
these phenomena in your country also, and you will therefore 
pai-don me for requesting you to insert a toort notice of the re¬ 
sults of our observations in your Journal. 

Those which seem to me the most worthy of attention, may 
be expressed in few words. 

1. Although falling stars move in ajl directions, in respect of 
the vertical, yet those which fall, that is to say which ap{Kwach 
the earth, are more numerous than those which recede from it; 
and it might..therefore be concluded, that they are subjected to 
the earth’s attraction, during the short period of their appear, 
anco. 

8. Fallk^ Stmrs move in dmost every ditectior, in respect of 
azimuth^ yet those whose eoimse is dircetod toward tfie sbuth- 
west, are milch more numerous than those that follow the oppitoto 
dir<^. • - - ' 

ttlS^wbBetvddons.fu^^ its witotbe direcitMli eftoe patihk of 
24 of these m^eoirs, and it would seem from calculation, that 

t 1 . 
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the greatest number had a motion almost exactly the oppoyte 
ofr4he earth's motbn m its orbit. I calcinated,'therefort*, for 
thembservcd'thQes of the s^ppearances of the meteom, the azi. 
raudi ^tf the direotioit of the earth's motion,'^ and, by taking the 
mean oCthe results^ I'fimnd die direction exaetly'o^posita of that 
uf( the earth's motion to be 481" to the weiij,t of the meridian. 

Beginning fironi* this point, I ^vided the trhole horisbli into 8 
equal parts, so that the azimuth 48^" finmi south to wete'iiandd 
be the middle of the first octant. Then, for every octant, I 
found the courses of the 34 meteors to be as in Fig. 4. Plate I. 
\8ti 9 directly opposite to the earth's motion; 

2d, 0 ocmcidmg with the earth's motion; ^ ■' 

3d, 7 and 4 in the two octants adjacent to the first. 

4/A, 3 and 2 in the two octants adjacent to tlie second. 

5th, 6 and 3 in the two octants which are in the middle. f 

It sems to me, therefore, that falling stars disclose to us tlie 
earth's motion; and although they have doubtless a proper mo> 
tion, yet the greater part of their celerity is only apparent, and 
arises from the proper motion of the earth, which passes near 
them in its course round the sun. 

If this be true, might it not be desirable that the result 
should be confirmed by a great numlicr of observations ? But 
I shall not trouble you with my reasonings on the subject. 
Have the goodness to communicate these observations to such 
of your countrymen as feel an interest in meteorology. I trust 
you win pardon liie for troubling you with tins leitei*. t am. 
Sir, &c. Buaxdxs. 

Breslau in Silesia, \ 

Sd April 18^6. f ' ' 

w,: - 0 - . 

■ '* . ! M -> 

On the Management cf the Waier^Mehn and the Cucumber xn 

, Rus^ ,William Hpw^pon, M. p. LectumcoaMa- 

Medii;^, and Botany. (Communicated by- the Author*) 

» 

Different kinds of water-melon, or arbouse, are cultivitted 
in aufprising quantities in the soutlieru parts of tlie >RiiMiBn 
Empire, firam tiie Don to-tlie Ural; and particularly along the 
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B^nkt o£ the Volga. Thdr" cultiiration. requires but Ut^ 
trouble. . Th^ thrive in the open air,'OQlyito the 59d degaee 
of north latitude. The indkai gaidena, from their siae, 
rather be catied fidds; they are radoeed ivith a di^t fence,pHt 
sufficient to keep o6' cattk, and are divided into kmg faedm^lra* 
tween which, in the oriental style, little cands are. cut in. the 
seal for watering the {dants. this puipoae, the gardens ate 
always kid out coiU%iious to a pod, or to a streamld of run* 
ning water. The mdem comes early forward, and is, with lit¬ 
tle pains, brought to a large size. They are treated with Mttle 
more care than the most commem fidd fruits; and yet, in every 
plantation of them, melons are to be found weighing thirty 
pcainds, and which, in point of succulrace, and mild flavour, 
cannot be excelled. The plant sends out a very luxuriant crop 
of dark green coloured fresh Icxiking leaves, and also long juic^ 
pale cxdoured shoots, or tendrils, of ccxidderable thickness, which 
extend to a great distance, creeping alcmg the surface of the soil. 
The fruit is of a rich, dark green, variegated colour, scHnetimes 
spotted, of an oval shape, and grows to a large size. When ripe, 
and cut into, it appears pure white, of a spongy lcx>ki^ structure, 
and contains at the heart large dark coloured seeds, auriounded 
vrith a pale pink tint, cx>louring the pulpy substance cm which 
they are contained, and gradually losing itself in the whhe. 
Whai eaten, it is remarkably juicy, resembling cold spring wa¬ 
ter, and is well adiq>ted as a refrigerant for allaying thirst, and 
other disagreeaUe effects of a warm dimatc. It may be used 
either raw, with powdered sugar, or ginger, or salted in the 
same manner as the cucumber. The, water-melon also possesses 
the advantages of keeping in its fredi state for a ocmsiderahle 
period; and, from the firmness of its texture, it will bear without 
iiqury remoi^ to a great distance. 

Water-radons, although th^ are annually aent to the gr^ 
towns of St Petersburg and Moscow^-in abundanee, and at« 
cheap rate, from ffie soud^rn prats of the. eiBpire^ ara ako 
broigfat to ^turity by-fordi^'under glass frranes, in eoBsider- 
aUe quantity, at an early period exf the season, in the nenthran 
parts of Russia, but chiefly in the ndghbourhcxxl of ihe prmd- 
pal towns. What is {Hincdpally necessary durmg their cidtivar 
liem in tMs nuumra; is to take particular care not to injure the 
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very strong luid creeping shoots, which the plant sends out du- 
rii^ its ’pirogresB, as already (tescribed, but eitho' to raise t^ 
flames, and i^ow them to speed out into an adjoiorngone^ or to 
keep theni, by bending, mUirely widim its owii, wladh, in that 
case, 'Would require to be long and roomy. The fivmer wi^ 1 
weidd prefer. > -It » to neglecting this, that the gardeners in 
RnssmjBtfribute the gmeral fulure in the cultivation of the 
water-mdon in Great Britain. If the shoots are^ in any way 
chedted, or injuredyduring their growth, the plant is ohsesrved to 
suffer ccmsidefably, andthefuture progress of the fruit towards 
maturity is either interrupted or totally destroyed. Attuition 
to this drmimstanoe, is of much more consequence than heat, as 
is satisfaetmily and daily proved in the northern parts of Rus¬ 
sia. It is also wdl known, that the water-melon plant, pre^pa* 
gated by artificial heat, produced by glass frames, will flourish 
and the fruit reach its full size, at the same temperature at 
which any of the common species of mdon will do. My friend, . 
Mr Bookur, has them every season growing in great perfec¬ 
tion among other melons, in his garden at Cronstadt; and mere¬ 
ly from paying attention to this, Mr Cole has the same at the 
Taurida Palace-Garden near St Petersbuig. As the plants 
are remarkably strong and luxuriant, and send out \eey large 
and bushy shoots, one plant is quite suflldent to fill a large 
rized glasaframe. 

Water-mdons are known to be ripe, ^ot by the smell but 1^ 
the peculiar sensation which they communicate when struck, a 
luiowkdgeof which can only be acquired by experience.! If they 
are allowed to runain adhmjng to the plant, until the seeds shake 
witibin them, they will be found good for notlnng, excepting fu¬ 
ture propagation from the seed. Whoi the extremely tm^ 
skin, covering the water-melon, is removed, and f^ey are cut 
intO’i&m^ they may be oaten in the raw state with salt, m the 
mailiierof edrny. The arbouse, when eaten in quantity, I am 
tokty aeti as adhuetae'; and when m^Russia, I was infonned by 


cured by it. 

, ..-.t The Cuetmber; 

Ciicvimbefs arie m^e use of' in large quantities by the hadve 
Russians, and by'fbrdgners^settled in the country; both during 
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tl^e summer, in their fresli state, and daring the winter, when 
artificially preswved. The plant is cultivated in great profu¬ 
sion lathe.fields, whdly in the open air, during the short but 
warm summer of Russia. In general, it is planted in long rows, 
along with cabbage; a cabbage and cucumber plant alternately 
constituting the row^. It is also to be met widi in abundance 
in the gardens of the better class of peasantry througbcnit the 
interior. In the gardens of the higher orders, an early crop is 
sometimes raised under glazed frames. Glass is rmarkably 
chet^ in Russia, as it pays little or no duty. 

The Russian cucumber differs in some respects from that 
whidi is common in Britain. The leaf and plant are courider- 
ably smaller, and contracted ; the first, when it has attained its 
fuU growth, is sliort, thick, containing a large proportion of 
juice and pulpy matter; and, from these last mentioned qualities, 
is much better adapted for salting (the only mode in which the 
cucumber is preserved during the winter throughout Rusria), 
than the common cucumber of this country. It may be unne¬ 
cessary for me to mention here, that the cuciunber pkmt re¬ 
tires a rich soil, or ground well dunged, for its cultivation. 
The Russians of all classes pay particular attention to this, co¬ 
vering the root of each plant with a small heap of horse or cow 
dung. For winter use, the cucumber is prescirved in salt, as al¬ 
ready noticed ; and prepared in that way, it forms an excdlent 
cooling article of food,^wliich is used in great quantities. Be¬ 
fore these are eaten, thrir green outer skin is removed by the 
knife; when the pulp is found remarkably juicy, and pleasant 
to the taste. The liquid which is charged with tfae« salt, and 
with the soluble portion of the vegetable matter, and which fills 
the cask in which the cucumbers are preserved, is not unjdeasant 
to the tast^; and is used by the native Russians as a gentle 
cooling laxative in fever, about a tumbler to acdose. A cask of 
Russian pickled cucumbers was procured last winter by a dis- 
tmguished member of the Horticultural Society ia tliis dty; and 
the oucumbers were much admired ibr being wdl preserved and 
of fine fia^our. 

' .^4he seed ci the Russian cucumber has found its way into 
RM|^|ik|p, and has l|een cultivated‘in Scotland with success, 
I jMl subjoin here a very accurate receipt for the preparation 
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aitd salting of cueunil^s. This was plooured for me by die 
kindness of Mrs Dr Crichton, frinn one of the lentNtt experienced 
cueumber sidters in St Petersburg; and 1 aiit’not without 
hopes, riiat it may form a useful and sidu^U^ additioa to our 
British cookery. “ Take 1000 cucumbers, we^ o^t T ib. £ng- 
lish of salt, which has been previously well purified, and dried. 
Mix the^t well with a quantity cold soft water, sufficient to co* 
VO* the cucumbers, 500 of which may be put into one small' l^ht 
made cask. Have ready plenty of the following leaves; which 
have lieen gathered when the weather was dry; oak leaves, 
ldack.«urrant leaves, cherry leaves, dill leaves and heads: mix 
them well together, and fdace a layer of them at the bottom of 
the cask; then a layer of cucumbers, and thus alternately mltil 
fhe cask be completely, filled: then pour on the salt and water 
till it rise to the brim, and close the cask tightly. Senne people 
add a small bottle of vinegar, and a very small bit of garhek to 
each cask.'” In two or three months the cucumbers ore fit for 
use. They are brought to table entire, floating amcxig the juice 
and leaves which cover them while in the cask. In Russia, they 
seldom appear at table until the month of November or De- 
ccanber, when the winter has completely set in, as they must re¬ 
main in the cask for two or three months, in order that the salt 
and water may have sufficient time to act upon the vegetable 
mattw of the cucumber, and of the various species of leaves em¬ 
ployed in their preparation. However some prefer them, from 
the time they are first subjected to the salt, until it has oompleto. 
ly penetrated them; when they are said to be half salted, and 
known by*a correspondent appellation in the Russian language. 
A RussiaQ will often eat several cucumbers salted in the' above 
mentioaed manner during a meal, and no bad effect is ever 
known to arise from their use. $ 

.Whether the "cucumber of this country would answer fbr 
salting in the above mentioned manner, I have not yet put^ 
experiment. The objection, as appears to me, wouldHte, its 
oontainmg much fibrous matter, an^ too Mttle pulp and juice. 
Although they possess our common variety of cucumber in 
great abundianee in Rusak, I never met with it salted. * 

While visiting the hothouses of the Taurida P(iilaee garden, 
St Petwsburg, under tite direction of Mr Cole, a native of tiifjf 
APHU.—JUl.Y 18S6. * I 
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QDuntry, ratdOigeiKt and experienced in the art of H<«dcultiu*e, 
I iMT the brandies of a nnmber of cucuinber plants, botli 
ei the Rusoan kind, and of diat ocnnmon to Britun, tied up to 
awoden rafitm or palings in the maimer of vines. The {tots 
toeated in l^s way aj^peared to be remariuiUy strong, and the 
fruit was vexy laig^' 


Mdice respecting the Ptesence a Ru^meniesry Spur tn ^ 
Female Echidna of New Holland,* By B. Ekox, M. D., 
F.R.S.E., M. W.S., Ckinservatba* of the Museum of the 
Royal College of Suzgeons. Communicated by the Author. 

In the beginning of the year 1888, Professor Jameson put 
into my hands a spedmen of the duck-lnlled miimal of New 
Holhmd, the male Onuthorynchus paradoxus. It bad been srnit 
to him by the governor of Australaria, the Honourable Sir 
Thomas Brisbane; and, aware that I was coiidnually engaged 
in anatonucal inquiries, he requested me to dissect this para¬ 
doxical animal, and to lay the results before the Wernerian 
Sodety. At that time the only accounts in existence relative 
to the anatomy of the spur, a remarkable a{q)endage found in 
die male of the Ornithorynchus and Echidna, were, 1st, An ac¬ 
count of the spur, drawn up by a dbtingiudied Englidi anato¬ 
mist, and puldished in the Philosophical Transactions, describ¬ 
ing the organ to be solid, and to be an instrument of prehen- 
don ; 2d, A statement made by Rudolphi, in a (toman jojjir- 
naly affirming the spur to be solid; 3d, A notice b}* Sir Jdui 
Jamison, in die Linnean Transacticms, describing the poison¬ 
ous natUN oi wounds, inflicted by this i^ur of the OmMiMyn- 
cbus^ lasi^, A diort memoir by that most distinguished anato¬ 
mist M. De Biainville, demonstrating the tilbidar structurje of 
the spur, and tradng its anatomy as far as the base, or insesrtion 
of the^ur, into the hed, beyond which the state oi the speci- 
his possesdon did n^ pmrmit him to go. 
disemrery of a large pmson-gland, dtuated over the hip- 
;r|Qint, whieb ducovery I had the lionour to submit to the Wer- 


* Bead before the Wernerian Kstural History Society, 27tli May lS2fJ. 
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neriaii Sodety a short time after the disseetions completed* 
lendeMd it extremely probable, that the funetioM bferetofoce as- 
sigvied to the spur were purely hypodielica], and theft tide was 
redly a very formidable instrument of offence and defmic^ be> 
longhtg to the male of these diffenait spedes- of ^nimak but 
the ori^al opinion relative to the functiens of the spur was 
not to lie given up so easily; and accardingly we find, that Sir 
Everard Home, the ori^nal promulgator of the doctrine, still 
defends the opnion in a very ingenious manner. He observes, 
in the third volume of hk Lectures on Compoimtive Anatmny/ 
that contrivances of tlua kind are not uncommon: his words are 
as followsIn the toad and frog, the fore-legs the male 
are applied round the belly of the female for that purpose. In 
the shark there are regular holders, as will be shewn. In die 
earth-worm it is effected by suction, as will be expldned. In 
the Dydscus marginalis, an insect that copulates under water, 
there is an apparatus mentioned in the seventh lecture, move 
nearly allied than any other to the present apparatus; on the 
thigh of the male, there are suckers which attach the animal to 
the female. Having ascertained that a secretion is emitted 
through the spur, and the parts being so minute as to require glas. 
sesof considerable power, I got Mr Bauer to examine the socket 
of the female; and, after overcoming conddcrable difficulties, the 
parts being very much corrugated, and yet retaining their elas¬ 
ticity, he made out the fOTm of this socket, which corresponds 
exactly in shape with the spur itself, so diat, when completely 
introduced-, it mu^ be so grasped, that the male would not be 
aUe to withdraw it, when the coitus was over; in this respect re- 
sembting the effect of suction. The male, it would appear, at 
least this is the best ranjecture I can make by reasoning from 
mialogy, there being no facts to guide us, by thro^inff^me of 
the seaetion of the gland of the thigh into the socket, dilateg.it, 
and releases the ^ur. lim liquor injected being acrimonious, 
wiH also irritate the female, and midee her use efforts to escape. 
This is exactly rimilar to what i{f performed in the cupping- 
glass apparatus by muscular action, to 1^ in the mr.^ 

A singie fact, however, respecting the anatomy of the fimhfie 
echidna, renders this very ingenious tbeoiy almost inadmis- 

rible: for the c^[qx>rturiitv of making this discovery, we are 
- * 1 2 * 
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again indebted to the kindness and attention of Sir Thomas 
Brbbane, who some time ago trannmtted to Professor Jameson, 
for the Boyal Museum of the UniYersity, a female ecludna, 
which was put into my hands for examinaticoi. On the heck of 
the female ^hidna, exactly in the situation of the ^ur in the 
mak, there is foundr what 1 shall venture to call a rudimentary 
spur, similar in many respects to that of the nude, whieh it in 
some measure represents in miniature. It is placed in the bot¬ 
tom of a little cavity, not<quite deep enough to conceal it from 
view : its base may be about half the size of the male spur, but 
it suddenly tapers to a point, so that altogether it may not be 
much larger than a fourth, or probably a fifth part of a full 
grown male spur. It is of the same horny texture, and seems 
altogether quite analc^us with that of tlie male. 

The phydolo^cal anatomist can have no difficulty in com¬ 
prehending that this organ must bear to the male spur the 
same relation that the human male bieast does to the female. 
In the one case we have an organ fully developed, and capable 
of performing its functions, in the other a rudimentary and im> 
perfect organ. The rest of the poison apparatus found in the 
male, and first described by me in the Wernerian Transactions 
(vol. V. p. 1.) seem to be wanting in the female. 


Observations on PhUadelphete and GranMeoe, tzvo new Families 
of PUmts. By Mr David Don, Libr. L. S. Corresponding 
Member of the Wernerian Society, &c. (Communicated by 
the Author.) 

the genera which I now propose to separate as 
distind'^Natvi'Tfil Families, have been cultivated in our gardens 
from almost linm immemorial, yet no plants have been less un¬ 
derstood in regard to their botanical characters, or to the station 
they ought to occupy in the Natural System; affording a 
striking confirmation of the justness of a common 'remark, and 
which applies equally well in botany, that what we have drily 
b^q^^lw eyes we most frequently overlook as unworthy our 
l ig rifd .jgThe genera PhiladelpkuB and PmUca, which form the 
subjec^^ this paper, constitute two very natural groups. They 
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have been placed by the illustrious Jus»eu among the Myrta- 
ce^t, mid 1 am not aware that any one has questioned the pro¬ 
priety of this classification. That they can nmther be 'grouped 
-with the MyrtcKeeti nor with any other family'hitherto esta¬ 
blished, I trust I shall be enabled satisfactorily to shew in the 
sequel. It may be proper here to observe,*that the whole of the 
Myrtacea, require a thorough reviaon, as at present they com¬ 
prise plants which have »but little general affinity. The true 
Myrtciceef. are distinguished by their perfectly entire leaves, fur¬ 
nished with numerous pellucid dots, which, when bruised, emit a 
camphoriferous or spicy scent, and by the seeds being destitute 
of albumen, although Gaertncr has attributed a fieshy albumen 
to the seeds of Bteckia. This I found, however, to be quite er¬ 
roneous, Gaertner having evidently mistaken the embryo for the 
albumen; for in the seeds of several species of Backia, which I 
carefully examined, I was unable to trace the least vestige of 
this substance. Whether it is present in the seeds of Itnbrica- 
ria (the Jmigia of Gaertner), I have not had an opportunity of 
determining; but, if it is really present, as Gaertner affirms, it 
would alone be sufficient to remove the genus from the Myrta- 
rccPf as in those families in all of whose genera its presence is 
not uniformly constant, traces of it may still in general be de¬ 
tected in all of them, on a careful examination. Before I pro¬ 
ceed farther, I shall add a description of the PhUadelpkca.. 

PHILADELPHE^. 

Genus Mvrtaceabum, Juss. 

falyr turbinatus, limbo ^iido (raru 5-fido), persistens. Pctala 
4 (rarb 5), calycinis ladniis alterna, in sestivatione convoluto-im- 
bricata. Stamina 20-40, duplici serie disposita, fiiud calycinBe in- 
serta. Slijli 4, rarb 5, infeme sicpius coaliti. Stigmata longa, 
divaricata, obtusa, latere interiore puberula, nuncdpiraliter torta. 
Capsula semi4nfera, snblignosa, 4- (rarb 5-) locularis, po^sper- 
ma, apice quadrifariam loculicido-dehiscens. Semina scobilormia, 
subidata, Isevia, angulis placenta: tetragons cumulatim adnata, 
ariUb laxo iftembranaceo,- ad umbilicnm foramine fimlnriR lacerata 
aperto, nucleo seminis triplb longiore instructa: testa tennissima, 
membranaces, nucleum arctb vestiens: aUbumen ovoideum, camo- 
snm, album. Bmbryo inversus, lacteus, fere albuminis longit^di- 
ne: eotyledones ovales, obtusa:, planiuscula!: radicula teretiuscula, 
cotyledonibus plurimum longior, supera, recta, obtusa. 

Frutices (Euroiw, Asiw, et A^ricae, temporatis communes) erecli, 
decidui. Pooa opposita, 0 ienma, dentata, impunctala. Flores%»p- 
posite a,riIhreSf terminnics. subracemosi, albi. 
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<.It will be seen by the above d^criptiem, in how fisw ehwac- 
ters this family agrees with MyriacetB, which difier not only in 
their ample wtyle, in the absence of albdmen, aikl in having the 
leaves perfectly entire, evergreen, with pellucid dots, but in 
their seeds being destitute of an arillos, in the ^ructore and po¬ 
sition of their embryo. In the njean time, I ani disposed to 
place this family near to Saajf^ageWf as they agree in the seSti- 
vation of the ooft>lla, in the petals alternating with the ladnne 
of the calyx, in the half-inferior ovarium, in the plurality of 
styles, in tiie firesenoe of albumen, and in the structuie of their 
anthers; and they correspond well with Hydrangea in babit, in 
their opposite, toothed leaves, and in the structure of their buds 
and young shoots. 

I shall now proceed to give the characters of the second fa¬ 
mily, which I have denominated Grcmateee, and conclude with 
remarks on it. 


GRANATEiE. 

Genus Myutaceakum, Jnss. 

Calyx tubulusus, crassus: limbo erecto, 5-10-lobo, persistente. Pe- 
iala 5, rariiis plura, lobis calycinis altema, obovato-rotandata, ca- 
duca. Stamina iudelinit^ numerosa, iaud incrassatse calycis in- 
Antberee fere orbiculatae, peltatae, biloculares, duplici li¬ 
ma lonmtudinaliter dchisceotes. Ovarium tubo calycis accretum, 
apice li^rum, multiloculare. Stylus brevis, crassus, teres. Stig~ 
ma indivisum, capitatum. Bacca pomiformis, limbo tubuloso den¬ 
tate calycino, nunc oontracto, ooroiiata: cortex crassissimus, ext^ 
cuticula leevi rubicunda punctata lucida vestitus, intus spongio- 
so-camosns, albns, dein, matura bacca, fissura irregnlariter rum- 
pens. Placenta- ewtid baccae substantia simillima, at magis ear- 
nosa et aucculenta, baccam omninb repleps, in locuJis numerosis 
pplyspcxmis inmqualibus reticulatina atque interrupte excavata. 
I)issepimeula vera nulla: spuria tamen adsunt, quae e substantia 
placentae oii|«, valde sunt fregilia, et crassitie varia. Semina 
W, excavatimiibus placentae passim iuserta, ebovato-cniieato, on- 
pukta, .boccata! testa membranacea, pelhicida, pulpam aqumam 
mvolvens: jjutamen osseum, angulatnm: edhumen nullum. Em¬ 
bryo cavitan pntaminis conformis, rectus, locteus:«cofykdoiiaa fb« 
li|MlPee, caraosae, ofbicalato-oordatae, spiraliter convohite: redietda 
tdres, re^m orassiuscula, infera, b^ obtasa, cotyledonibus duplb 
hrevicNr, va^ 

Frutioes (Amen fxHrealis) deddui, ere^, ramosissimi, inemes v* spi- 
nosi. Folia exsHpulataj p^iolata, integerrima, in^unctaiat ino^ 
ra, op^^osUa v. rarius tema out sj^rsa, Flores later ales, 

aalilanif sessllesf punicer, pulcherrimi., Bacca magna, ampuUaceo- 
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extus semgumethrvhrut niiida. Sonina pulpd sanguinea, 
grali ae^i eduK. 

The real structure of the fruit of the pomegranate a{)pears to 
have been overlooked by all authors* 1 have consulted on the 
suligect, and even the distinguiidied Gaertner has fallen into er- 
nor both in his description and figure. It 4 1^ re^ty a fleshy 
receptacje, formed by the tube of the calyx into a unilocular 
berry, l^ed with a spongy placenta, which is hollowed out into a 
number of irregular ceUs, in which the seeds are placed; the 
dissepiments being nothing more than thin portions of the plar- 
centa. If we could conceive the fruit of Moaa to be filled up 
with an interrupted pulpy matter, it would be exactly of the 
same structure as the pomegranate. The afiinities oi GrmuOeee 
are yet to be ascertained. In the structure of the embryo, it 
agrees well with the true MalvaceeBt and with Pomacece in its 
flowers; but the total absence of stipules, together with the pre¬ 
sence of some important characters, lead me to suspect that the 
comparison is merely analogical, and that it has no real affinity 
with either of these families. 


Account of a rare Fish (Sdeena AquUa) Jmmd m the Shetland 
Seasf. By P. Neill, Esq. F. R. S. E., F. L.S., & Sec. W. S., 
(Communicated by the Author.) 

long ago as the autumn of the year 1800, 1 received from 
my friend Mr Robert Strqpg of Leith, a specimen of a large and 
very unconmion fish, belonging to the Spinous class, and of the 
order Thoradci, which had been sent to him from Shetland, 
along with a cargo of *the dried fish of that country. The spe- 
dmeiv.had heea»aplit and cured much in tlic way practised by 
the Shetland fishers ^ the cod, ling and tusk, wliich th^ send 
to market. The head, however, remained attached to the body, 
and was pretty entire: All the fins likewise remained, but were 

* I must except, however, the learned Dr F. Nees von Esenbcck, wl^pae 
views rcspectlhg the structure of the fruit of Punioa appear to coincide en¬ 
tirely with inind.-~Y|de Nova Ada Acad. Cms. Nat. Cur. tom. 11. p. 110, et seq. 

i- Bead befiwe the Wernerian Natmlil History Sockty, 87th May 1880. ^ 
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more or k»s mutilated. Althou^ the nuiacular parts had been 
thwHig^y aalted) and.were in general well preserved, yet die 
heat: fA the rammer thad rendered the fSstter portions scfv and 
awtewhat rancid; and a good deal of oil exuded from these 
puta Thedesh, where free of the oil, tasted not unlike hng; 
where tainted with t^e oil, it had the flavour of herring. Many 
large scales had already dropt, as evinced by the scars Ipft; land 
in attempting to dry the skin, the greater part of the rmnainder 
of the body-scales fell away, those upon the head and opereula 
only continuing firmly attached. Afi attempt to make a pre¬ 
paration of the fish not having succeeded, and it having been 
seen by Professor Jameson, Dr Fleming, and other naturalists, 
I did not think of troubling the Society with any account of it. 
As, hoii'ever, it is an animal not well understood, and has not 
yet been admitted into the British Fauna, it has been suggested 
to me that some notice of it should be put . upon record. 

I shall therefore, first, state the general characters and dimen¬ 
sions, from notes taken in August 18S0, wlien the specimen 
came into my hands; then give some particularB regarding the 
, capture of tl^ fish, and its appearance when fresh, from infor- 
matimi derived from Shetland; and, lastly, I shall briefly ad¬ 
vert to the principal ichthyological writers who have described 
and classified the animal. 


1. The total length of the fish, in a straight line, from the 
tip of the snout to the extremity of the tail, was 5 feet 4 inches. 
The depth of the body, in a straight line taken opposite to the 
centre the first dorsal fin (the fin being included, but not in 
its expanded state), was 1 foot and | inch. The depth, in a 
stndght line taken in front of the anal fin, was 9| inches; and 
the d^h a1;^the lower end of the second dorsal fin was 4f inches. 

..The head was large in proportion to the body. The length, 
i;6<a straight line, from the tip of the raout to the posterior ex- 
tramity of the operculum or gill-cover, was 1 foot 4 indies near¬ 


ly tit^depth, in a straight line, taken at the centre of the ^^wr- 
Ifr inches. The drcumfermice at the centre of the 
Mpixiki, "the sides of the head being laid loosely together, was 
4Inches. ■ -► m ^ ,>r>i ■ 

When tiU dried sides of the body were laid loosely t^g^her, 
tlie ciremn^eneef at the centre of tlie first dorsal fin, was about 
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8 feet; but had the animal been entire, this measurement must 
necessarily have been several inches more. The drcumference 
at the ba% of the second dorsal fin was about l foot At the 
lower end of second dorsal fin, tiie back was flattened on the 
upper auifu^; and the breads of this flattened part was i^ealy 
fl inches. « 

The^moasions as to length and circumference now^vm, 
will convey some general idea of the tapering of the body. 

There was a distinct lateral line, situate somewhat nearer the 
ridge of the back than of the belly. This line commenced two 
or three inches back from the gill-cover, and extended, nevly 
in a straight line, to the middle of the tail, where it terminated, 
in forming a strong central scaly ray in that wgan. 

The remained in the socket, but was completely dried up 
and shrunk. It evidently must have been, propcvtianally, of 
large size. The orbit was oval, with the longest diameter point¬ 
ing upwards: in this direction its length was If inch; its 
breadth being 1 f inch. There was a crescent-shaped opening 
in front of the orbit, capable of admitting a small pea; and still 
in front of this opening was a small round pore, having a slight¬ 
ly elevated ring around its edge, of a yellowish-brown colour. 

The Jaws could not lx: laid together, owing to the rigidity 
they had acquired in drying; but they were evidently nearly 
equal; and each was furnished with a row of small slightly hook¬ 
ed teeth, and an indistinct interior row of still smaller straight 
teeth. 

The scales on the upper part of the back and sides Vere 
large; same of those whiah first fell off being about 3 inches in 
(ircumference. These large scales were of an irregular trape¬ 
zoidal form, and so deeply imbricated that only about -a third 
part of each scale was exposed while it rmnained^ in sUu ; the 
covered part was divided into three compartments, having radii 
at slight grooves diverging in three directions These large scales 
had a thm pelkicid membranous covering, like an epidermis; 
and whenthej had been immersec^for a E^ort time in water they 
became somewhat opalescent. ' The scales on the opercula, and 
all aboilt'tfae head, were in general much smaller, varying fx^ 
an inch to half an inch in circumference, or even less. They 
likewise were of trapezoidal forms, but often approaching to 
squares: these small scalds were grouped very closely together, 



Ids Mr Neill's Account qf a Hare Fish 

so firmly fixed that it required some force to detach th^i. 
All theacales were on obliquely to the axis of the body ctf 
the tuh; but this obliquity was particularly rmarkahle m the 
large body-scales. 

The bodjt, while sdll covered with the scales, was.in geaeral 
of a lead colour, somewhat darker above the lateral line; the 
headyjiowever, was of a fine aQvezy hue. 

Fins.—‘The first dorsal fin was situate in a distinct sulcus or 
groove, within which the animal had evidently possessed the 
power of retracting this fin at pleasure. The length of this fin 
was about 10 inches; but as it had dried in its retracted state, 
it was impossible to count the rays.—^Thc second or longest dor¬ 
sal fin arose immediately behind the first, and was also placed 
in a kind of groove; but this groove was shallow, and its mar¬ 
gins were less distinct, being compressed and covered with small 
scales. The length of this fin was 1 foot 10| inches; and 26 
rays could be numbered.—The pectoral fins were each 9 inches 
in length, with 14 or 15 rays. The ventral fin was 7 inches, 
with 6 rays; and the anal fin also 7 inches, with 9 rays.—‘The 
.caudal fin consisted of 16 branched rays,' with the central scaly 
ray, already mentioned as the termination of the lateral line. 
The breadth of this organ, at the broadest part, and when not 
stretch^, was 9 inches. In form it was nearly rectangular, or 
only very slightly rounded at the extremity, and on the upper 
and under edges. 

2.Tlaving communicated to Mr Strong some queries relative 
to the capture of the fish,—^the appeacanceof the scalea^and fins' 
when it was alive or newly dead, —^the contents of the stomadi, 
—the structure of the sound or swimming-bladder, &c.—he 
obligingly transmitted them to Mr Laur^ce Sinclair, his oor- 
respmdmitin the idands; and the following particulars.! ex¬ 
tract from a letter from that gentleman, dated North Roe, 2d 
April 1821 Answers to Mr NeUTs inqmrieArespec&ng the 
Zetland, rfsIL—The fish was quig^ on the norlh-weat 

oofiiMl^hwtiunavhie, in November 1819. It wra first seoi 
fii|^the land at Uyea, in contention with a seal, or rather en¬ 
deavouring to escape. Some men went off in a boat, and took it 
wi^ut any difficulty, as it was tthen so exhausted as scarcriy 
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to be able to swim. No hurt appeared on it, except the inai;|c 
of a bite otrer the gip (gape). It recovered a little in the boat, 
and was lnx>u^ on dioK alive. It made a buzzing sort of 
nmse in toe boat. It had a long struggle with the smd, as toe 
men who to(^ it first saw it firom a hill at a distance^ and a good 
deal of tone elapsed b^ore they reached theAihore, put off thdr 
boat, and arrived at the spot where it was.'^ Its fins were of a 
beautifbl dark red colour, and inflated in the same manner as 
the. fishermen remark the fins of the ling to be, when they are 
emS^pntkig. The skin was coloured like mother-c^pearl, with 
vetj large scales on it. Its flesh had a whitish painted aj^iear- 
ance, and was very soft. There was very little in the stcnnach, 
and the contents did not exhibit any strange particular. No per> 
son here remembers to have seen any fish of the kind.' When 
it was brought to me, I had it put in salt pickle; in which it re¬ 
mained till summer, and consequently its beautiful appearance 
was by that time much impaired.” No particubu* attention had 
been paid to the swimming-bladder; and, of course, no remark¬ 
able structure was observed in that organ. 

S. The description above given of the dried fish, and the par¬ 
ticulars now detailed regarding its appearance when firesh, leave 
not a doubt that our fish is the species of Sc^cena called by the 
Frendi Maigre^ or Aigle-de^mer^ and excellently described by 
Baron Cuvier in the first volume of the new series of the “ 
moires du Museum d'Histoire NatureUe,” 1815. So far as the 
descriptions are parallel, or can be compared, they completely 
agree *. • • 

In the dried fish, indeed, the fins were destitute of colour, ex¬ 
cept that a tinge of red was perceptible at the base of toe rays 
of toe first dorsal, when nmistened and raised out the sulcus. 
This loss of colodr was not to be wondered at, connderii^ that 
the bright colours of fishes are generally fugacious, and that this 
individual had been first pickled and then dried. Cuvier men- 

.. . . M . . 

* An accunZe.dmwing was made by Mr F. Syme, painter to the Wernerian 
Society | hot as figurea of the fiah have long ag(^ been publiahed, and a con^t 
outline , has been g^ven by Baron Cuvier in the work above mentioned, it 
seems unnecessaiy to engrave it. 
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tionB that the first dorsal, the pectorals, and the ventral axe red; 
the others reddish-brown: And Mr Sinclair notices, that, in the 
fresh fish, the fins were of a beautiful dark red colour.” It is 
also remarkable that Mr Sinclair reports, that the fish ^ made 
a buzzing sort of noise in the boatand that Cuvier mentians 
the ** mugissement'^ of the maigre as bdng louder than that of 
the gurnard, and adds, that some of the French fisherniefi (like 
the Shetlanders) described it as a “ bourdonnement sourd.” 

Much confusion has prevaOed among ichthyological writers 
regarding this species of Sdaena. Baron Cuvier remarks, tfam it 
was well known to the older naturalists, and was described and 
figured by several of them. Belon, Rondelet, and Salvi«i, all 
tdce notice of it. Willughby, so clear and accurate whoever 
he describes from actual observation, had not met with any spe¬ 
cimen ; and both he and Kay, therefore, speak of the Sciama in 
a cfflifused way. The work of Willughby, it is farther remark¬ 
ed by Cuvier, served as the foundation for that of Artedi; who, 
in his turn, was copied by Linneeus. In his Systema, Linnaeus 
confounded, under the title of Sciama umbra, two species;—^the 
corb of Rondelet, or Sdaena nigra of Bloch,—and the maiffre or 
aigle-de-mer of the French, which is our fish. His Sciaena um¬ 
bra has black fins instead of red, (being those of the corb or 
Sciaena nigra) ; while tlie rest of his description is applicable to 
our fish. In this way a good species came to be discasded, for 
a Imig time, from the systems of ichthyology. The maigre, it 
seems, was formerly a well known and much esteemed fish in the 
French market, but had disappeared for a long course of yea^. 
In the year 1813, however, the fishermen of Dieppe took several 
i^pecimehs of the maigre, and gave it, from traditi<ni, the name 
flf aig2r. The late M. Noel de la Moriniere (diftinguished for 
his aecurate^researches regarding the French fisheries) transmit¬ 
ted a descrij^ion to die Count de La Cepede,*who, in the Sup- 
plemcBt to his great work on Fishes, noticed the species under 
tlMj^tle of CheUod^tere not a fortunate one, as the 

l4|pu^,jloeB not in reality exhibit the essential character of his 
genus Cheilodipterus. 

Ik' Cloquet’s notice in the Dictionnaire des Sdences 
naturdles,” art. Ch^lodiptere, it would appear, that Baron 
(’.uvi^ at firit adopted the nanfe of Sciaena AquUa for this spe¬ 
cies. In his paper in the “ Meraoires du Museum,” he adopts 
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the trivial name Umbra: but the former seems decidedly prefer¬ 
able ; for the latter would certainly tend to pei^)etuate the con- 
furion introduced by the mistake of Unnmus; ^ 

It may be added, thift M. Risao, in his Ichthyology, gives a 
figure and descripticm of our fish, as a new species vif Peroa (a 
genus to which it is nearly allied), calling it^. Vordoo,, after a 
painter ft Nice. • 


On the Transparency qf Space. By Dr Olbkrs of &emen. • 

Ctbratness and smallness in space are relative ideas: we can 
imagine beings to whom a gnun of sand would be as large as the 
whole terrestrial globe is to us, just as we can represent to our¬ 
selves an order of things, in which bodies, surpassing in magni¬ 
tude the planets and the sun, would be what the grain of sand 
is to us. From this very circumstance, it is natural to man to 
judge of greatness or smallness by means of a scale, the imme¬ 
diate or mediate basis of which is found in the dimensions of his 
own body, or of the bodies which surround him, and which he 
compares with his own. It is only by the aid of such a proce¬ 
dure, that man can estimate magnitudes, and it is thus easily 
understood why he must consider with astonishment the im¬ 
mense proportions of those regions of the universe which gra¬ 
dually unveil themselves to his eye, armed with the instruments 
of art. The distance of the sun from the earth is so great, that, 
to render it capable of being conceived, it has been attempted to 
calculate ^he dme that ascannon ball would take in traverring 
this vast space. But every fixed star is a sun, and the nearest 
of these stars is at so great a distance from us, that the distance 
of our globe from the sun dwindles almost into nt^hing bende 
it. An innumerable raultittnle of similar stars, cf veiy different 
sizes, shew themselves to our unarmed view,*from the briUunt 
Sirius, to the stars of sixth or seventh magnitude; the presence 
of which is scarcely detected by the most penetrating eye in the 
clearest night. Without doubt, a great number of these smdl 
stars appear to us inferior to the others in size, because in Mi»ey 
are so; but the greater part look so small, only on account of their 

* Bibliotheque ftniverselle, February 1 S 26 . 
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great distttBce; and thus we percav^ with the naked eye, atm 
wbidi are jniobably twelve or fifteen Uines more remote* than 
those of the first magnitiide. The mc»e perfect our in^unmnts 
are, the more stars do we count in the havens, and the moredo 
we di8cover<of small ones, so that, although it may be difficult 
to imagine, our realon murt conceive distances and spaces so 
vast, that Herschel, armed mth his gigantic telesoopei^ might 
place in them bodies 1500 or several thousands of times mewe 
distant from us than Sirius or Arcturus. 

But has the keen search of Herschd penetrated to the limits 
of Ae universe ? or, Has he only senrably approached them ? Who 
could think it ? Is not space infinite ? Can boundaries be as- 
s^ed to it ? Can it be supposed that creating Omnipotence 
has IcH; void those interminable re^ons ? Let us hear what the 
celebrated Kant says on this subject; ** Where will creation 

cease ?” says he; We immediately see that, to remain in reliiF- 
tion with the power of die infinite Being, it ought to have no 
limit. We do not approach nearer the infinity of the creative 
power of God, when wc extend the space in which it is mani¬ 
fested into a sphere engendered by the radius of the Milky Way, 
than when we confine it to a globe an inch in diameter. What¬ 
ever is finite, whatever has limits, and a determinate relation to 
an unity, is equally distant from infinity. It would, therefore, 
be equally absurd to restrict the divinity to an infinitely small 
part of his creative energy, as to suppose that this measurdess 
power could remmn eternally in a state of inaction. Is it not 
more rational, or, to speak more correctly, is it not necessary, to 
look upon creation as a representation of that power whidi can¬ 
not be estimated by any scale ? According to this view, the field 
of the manifestation of the divine portions is as infinite as 
these perfec^ons themselves. Eternity does not suffice to ren¬ 
der testimony of the supreme being, if it is nbt cmineeted with 
the infinity of space.” 

So reasoned Kant. It is therefene probably that not only 
the ^ space which our eye has penetrated With the aid 

of^iiwiinmDti^-or may yet penetrate, but infiute itaeli^' is 
gUlpiled over with suns, each acoompaiued indi ita tndn of pk- 
mKrtmd comets. I say, this is very ptebebie, for our H- 
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mited reason is unable to procure for us any certain^ on 
subject. Other regions of space may contain other creations 
than suns, planets, comets and Mght.; creatk»8 of wlndi we can 
have no idea. Halley has laboured to produce a- proof of the 
innumerable multitude of suns. ** If thmr . wmbe»were not in¬ 
finite," says he, there would jpe found in tne space which they 
occupypoint which would be the centre of gravity (rf* the ge¬ 
neral system, and towards which all the bodies of the universe 
would necessarily be precipitated, with a continually increasing 
motion. It is only because the universe is infinite, that every 
thing remiuns in equilibrium." Halley seems to have only had 
gravitation in view here, and he says nothing of the power of 
projection. However, the very motion which appears to be pro¬ 
per to these stars, would tend to demonstrate that they are ani¬ 
mated with a power of projection. This itself would sufiice to 
shew the insufiiciency of the reasoning employed by Halley, 
against whom there arc besides many other chai’ges. 

However, it remains not the less prolmble, that the beauti¬ 
ful order which we observe extending as far as our faculty of 
sight can penetrate, reigns ccjually through all space; and we 
iiave only to search if there exist other reasons in nature to 
induce us to abandon this opinion. Here a very important ob¬ 
jection presents itself. If there really be suns in the whole of 
space, and to infinity, and if they are placed at equal distances 
from each other, or grouped into systems like that of the Milky 
Way, their number must be infinite, and the whole vault of hea¬ 
ven should appear as bright as the sun; for every line which 
may be supposed to emanate from our eye towards the sky, 
would necessarily meet a fixed star, and thus every point of the 
sky would bring to us a ray of ndraal, or which is the same 
thing, of solar light. ^ 

There is no need of saying that observation ccmtradicts such 
a deduetbn. Halley denies this consequence of the infinite 
number of fixed stars, but for reasems whidi are altogether er- 
Tcneoua. He evidently ccmfoimds the apparent mi^nitudbs 
with the reel magnitudes; and it is only thus that he can ad¬ 
vance that liie Humber of the fixed stars kicreases, it is fr^ as 
the square of thmr distances, but that the intervals which sepa¬ 
rate them increase as the dou|)le of this square. This is an 
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error. Supposing the stars uniformly d^hised over the sky; if 
we ri^rasent by unity the radius of (he sjdiere formed .by the 
of the stars of the first roog^tude from our sun 
by the mean diameter of these stars, ai^ by n, their numbei’ 
at this ; ^e portion of die celestial vault which they. 

will occupy to our eyes, will be equal to • Ata distance 
from the sun equal to 2 , the apparent diameter of the stars will 
be but tiieir number will be 4n: they will thus also-oc- 
nar J * 

cupy a space ——upon the sphere. Thus at distances 1, 2,-3,4, 

, 5 , ... fii, the stars will always cover the same portion of theceles- 
, nwS* wwJ* 

tial vault; the space —j-h — 4 ^= Jbecome in- 

finitely great, when m will liecome so itself, since , how¬ 
ever small this quantity may be, remains always an infinite mag¬ 
nitude. Consequently, not only will the whole celestial vault 
be covered with stars, but they will, moreover, be placed one be¬ 
hind another, in infinite series, mutually covering each other.. 
It is evident that the same conclusions will be obtained, on sup¬ 
posing the stars not only uniformly diffused in space, but dis¬ 
tributed in systems, separated from each other by great inter¬ 
vals. 

Fortunately for us, nature has disposed things otherwise; 
fortunately each point of the celestial*vault does not send to dm 
earth a light like that of the sun. 1 say nothing of the bright- 
n^ and heat that would result from sudi an arrangement; for 
then, whatever would have been that brightness and that heat, 
the Omnipot^t would have put our globe aad*its whole organ¬ 
ism in a condition to rerist ^em. I would only speak of the 
state of imperfection in which our astronomical knowledge must 
then have remained. We ^ould know nothing of the 
stars; ^e should scarcely be able to discover our own •sun^ by 
mbansof its spots; the moon and planets wmild oidy be distin¬ 
guished as more or less obscure di^s, detached from a tinning 
ground of a solar brightness. 
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But because the celestial vault has not, in all its points, the 
lustre of the sun, must we r^ect the iniinity of the stellar sys- 
t«n ? Must we restrict this system to a confined portion of li¬ 
mitless space ? By no means. In the reasoning, by means of 
which we arrived at the inference of the infimjte ni^ber of the 
stars, we have supposed that s]>acc was absiulutely transparent, 
or that (he light composed of parallel rays was not impaired, as 
it removed to a distance from the bodies from which it ema¬ 
nated. Now, not only is this absolute transparency of space not 
demonstrated, biit, moreover, it is altogether improbable. What 
though the planets, lx>dies possessed of great density, experience 
no sensible resistance in their courses, there is nothing that can 
oblige us to consider the space in which they move as perfectly 
void. What may l)c presumed on tlic subject of comets and 
their tails, would rather tend to make us suppose tiie existence 
of something material in the regions which they traverse. The 
very matter of the tails of comets, which graduaUy dissipates, 
and that of the zodiacal light, nixiessarily have their abode in 
this space; and, besides, supposing it absolutely void, the rays 
of light, in crossing, might and must interce})t each other. This 
latter jxiint may not only be demonstrated a priori, by the hy¬ 
potheses of Newton and Huygens, regarding the nature of 
light, l)ut may also be exi)crimentally confirmed by the compa¬ 
rison of the telescopes of Cassegrain and Gregory, and the re¬ 
lative density before and behind the focus of a spherical mir¬ 
ror 

Space is not, therefore, aBsolutely transparent. But the 
slightest defect in its transparency is sufficient to annihilate that 
consequence of the infinite number of the fixed stars, so con¬ 
trary to observation, namely, that the whole heaven should 


* Fhiituopluedt Tranamtiom for 1813 and 1814. In the calciwtioD of the re¬ 
lative density of the light before and behind the focus of a eoneave mirror, Captalil 
Kater appears not to have reflected, that the focus cannot be considered as a phy¬ 
sical point, but that it is only the place of the image of the sun, or of the flame of 
a candle. This consideration ought to introdsce some corrections into the calcu¬ 
lations, b«t it does not nllhct the result that the light undergoes a loss In passing 
through the focus. It would be desiraUe that these interesthig experimeDts, 
which perhaps might be directed in a manner better adapted to the dtgeet in visw, 
were repeated with great care. 

APHIL—JULY 1826. 



146 Dr Olbers on the Trcmspareney efSfoce. 

blaze upon us with solar brightness. If we suppose, for ex¬ 
ample, that the degree of transparency be such, that of 800 rays 
which emanate from Sirius, 799 attain the distance at whidb we 
are placed from that planet, this would suffice, and more than 
suffice, to idHlfc us see the system of fixed stars such as we ac¬ 
tually see it. 

Since rays proceed in all directions from every poii^. of the 
surface of luminous Ixxlies, we may rq)resent to oursdves this 
light as composed of cylindrical fasciculi, themselves formed of 
parallel rays The lustre of the radiating bodies will be pro¬ 
portional to the density of the light in these fasciculi. Accord¬ 
ing to the law of the diminution of the light which traverses 
homogeneous substances, not entirely transparent, the diminu¬ 
tion of the density of this light for each infinitely small degree 
of its progress, is proportional to this very density. Let y, 
tlien, be the density of light at the distance x from the radiating 
body; for every space d x which it traverses in its passage ftom 
the body, it undergoes a diminution d and we have d ^ 
a ^ d a?y or integratmg, log y = const — a ar. The constant 
quantity will be detennined by remarking, that y ==. A, for ex¬ 
ample, when a? = 0 ; and we shall thus obtain the equation. 

Log “ = — a ir; or log ~ is anatural logarithm, o,the measure 

1 

of the defect of the transparency of space; the subtangent 

of the logarithmic curve, of which the decreasing ordinates mea¬ 
sure the diim'nution of brightness which the luminous object 
undergoes when its distance increases. Besides, in the calcula¬ 
tion, we may employ for log ^ the artifidal logarithm, keep¬ 
ing in mind, tliat tlien a, multiplied *by 0.434^448, is the 
measure of the opacity. • ^ 

Le^ us now find what will be the value of a, on the supposi¬ 
tion (imtircly arbitrary) that the light of a star, placed at the 

of Sirius, becomes weakened in the proportion of ^ 
coming to us. Let r be the distance of Sirius, 
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Log 799 = 2.9025467793 
Log 800 = 2.9030899870 


a = 0.0006432077 

Therefore log o = 6.7349604 —» 10. ^ ^' 

It is easy, again, to calculate the diminutiqli'of *Wghtnesa of 
stars for more considerable distances. 

Let us*now suppose the lustre A of a star, such as our sun, 
but placed at the distance of Sirius, wliich we took a little 
for unity, itself equal to 1; the lustre of this star will be. 


at a distance equal to 84.23 times that of Sirius. 

A 178.40 

/a 285.16 

/a 408.41 

/a 654.13 

We see, therefore, that, at the extreme distances at which our 
armed eye can still distinguish isolated stars, the lustre is di¬ 
minished by one-half. The absolute brightness of stars may 
establish between them differences equally remarkable and still 
greater. 

The lustre must not be confounded with the intensity of the 
light. 

This intensity is the lustre multiplied by the ap})arent mag¬ 
nitude : it is directly proportional to the lustre, and, inversely, 
the square of the distancre. Thus, a star 554 times more distant 
from us than Sirius, has still the half of the lustre, but only 
ax^anl^ of the luminous intensity of that star. 

The lustre diminishes aillsiderably at greater distances. At 
a distance equal to 1842.9 times that of Sirius, it is only ^\;th 
of the lustre of that star; at the distance of 3681.8 it is not 
more than ^5s i 5522.7, it is and so in 

proportion. ^ 

At what distance would the light of a fixed star still have the 
lustre of the ful^moon, supposing this lustre to be 
that of the sun ? As we have, then**. 


« • 1 » * 

* Here ^ is subsUtuted in the equation, leg a ar, or 


log » = log(log-|-)~loga. 


X 2 
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* ^""^300000“ 

5.4771213 

The logarithm of which is = 

0.7385524 

Log a = 

6.7349604 — 10 

>- 4 

' I^Og X = 

4.0035920 

X = 

10083.05 ^ 


It is therefore at a distance equal to 10000 times that of Sirius. 
Thus, a certain quantity of stars situated at this distance would 
require to be accumulated close to one another, before, in a cleai* 
and moonless night, our most perfect telescopes could render 
this group visible as a pale nebulosity. 

Our atmosphere, illuminated by the full moon, has not even 
^of its lustre, and this light suffices to render invisible to 
the naked eye all the stars which arc under the fourth or fifth 
magnitudes. The following calculation shews at what distance 
the stars have still a lustre equal to that of the ground of the 
sky, in a night illuminated by the full moon. 

We have then, 

T.og (300000 X 90000) = 10.4313638 
The log of which is = 1.0183410 

Logfl= 6.7349604—10 


I.og x — 4.S833806 
Therefore x =: 19^03.5 

Let us still calculate the lustre of a star, which is placed at 
30,000 times the distance of Sirius; then 

Log X = 4,4771213 
Log a = 6,7349604—10 


\ Log ax = 1.2130817 
The number of which is 16.29602 

Therefore log ^ 16*29602 

A ' t 

number of which is 1977100000 millions, and expresses 
lidw many the absolute lustre of the star is weakened at this 

distance. To form a conception of this relation the more easily, 
it may be remarked, that the jlustre then preserved by the star 
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is 6500 millions of times weaker than that of the full moon, or 
782250 times weaker than that of the celestial vault in a clear 
night, lightened by the full moon. Now, this last shade may 
be conindered as perfectly dark. 

We may therefore admit, that, with the dogre^^P^on-trans- 
parency, which we have supposed to exist in space, the stars, 
which ai^ 30000 times farther from us than Sirius, do not con¬ 
tribute to light the celestial vault. The ground of the sky 
would therefore appear to us black, had not our own atmos¬ 
phere, lightened only by the stars, itself a feeble lustre, which suf¬ 
fices to colour this ground of a bluish Unt. 

A circumstance which proves that the ground of the sky 
would be entirely black, did we not sec it through our atmos¬ 
phere, which is lighted by the glimmer of the stars, exists in 
what we observe regarding the planet Venus. The portion of 
its disk, which is not lighted by the sun, is sometimes distin¬ 
guished from the sky by a peculiar or phos|)horescent light, 
but never as lK*ing darker than the ground which it covers. 
The same is also remarked in the planet Mars, when it is not 
light all over. Those who have had occasion to observe the 
starry sky on high mountains, have seen that it was dark, and 
even absolutely black, although the greatest part of our atmos¬ 
phere was still interposed. 

I do not know if 1 am deceived, but it has often seemed to 
me, that, among the small stai’s, of the same luminous intensity 
(the intensity is the lustre multiplied by the apparent magni¬ 
tude), some had a mobile and scintillating light, others a tran¬ 
quil light.If this be nofr an illusion, I would be induced to 
think that the former are smaller and nearer, the others larger and 
more distant, in such a manner that the light of these latter, 
weakened by the defect of transparency in space, 1 ^ no longer 
the density nccesiSiry for sparkling. " 

The supposition that the light, independently of its divergence, 
is weakened 99 ^ in coming from Sirius to us, is entirely arbi¬ 
trary. My object was to demonstrate that this loss, and even 
a still less at these enormous distances, was sufficient to rend» 
the appearance of the heavens such as we observe it, althou^ 
the stars should yet exist in infinite number in space. It 
is not without reflection that ij have assigned this degree of 
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npadty to ^ce, and I do not imagine it to be very wide of the 
truth. 

It is diereforc with equal wisdom and goodness, that owative 
Omnipotence has given to space a high degree of translucidity, 
without, IWeve^ rendering this translucidity perfect, and that 
it has thus limited'the range of our vision to a determinate part 
of this space. In consequence of this arrangement, wf are pla¬ 
ced in a condition to acquire some knowledge of the structure 
and arrangement of the universe, of which we should scarcely 
know any thing, had the most distant suns sent us a light which 
underwent no dinanut\on.--^Bibliotheque UnivereeUet Feb. 1826. 


Observations on the Spontaneous Motions of the Ova of the 
Campanularia dichotoma, Gorgonia verrucosa^ CaryophyTlea 
cedyctUaris, Spongia panicetti Sp. papillaris^ cristata^ tomen- 
tosa, afidPlwmularia^alcala, By Bobert E. Grant, M. D- 
F. R. S. E., F. L. S., M. W. S., &c *. (Communicated by the 
Author.) 

^ HAT acute and indefatigable zoologist Mr Ellis, first ob¬ 
served in 1755 the spontaneous motions exhibited by the aoa of 
the Campanularia dichototnal,am., (Sertularia dichotoma Lin.^, 
for some time after their separation from the parent. Although 
this interesting fact is one of the most important and best esta¬ 
blished which has yet been discovered, connected with the gene¬ 
ration of zoophytes, and one of very general occurrence in these 
animals, it has attracted so little attention for half a century 
past, that we find not the slightest aUusion to it in the writings 
of Lamarck, Lamouroux, Cuvier, or almost any other modern 
zoologist. When in company with Dr Schlosser and Mr Ehret, 
on the coast^ of Sussex, Mr Ellis examined die Campantdaria 
dichotoma alive, and found several vesicles on it, some of which 
'conl^^ed ova attached to an umbilical cord. T<his cord was dis- 
seen through the transparent coats of the vesicle, to take 
Ua^Gti^in from the fleshy central part of the stem. In other 
whiicles (he observes) we discovered these ova beginning toexbi- 

< 4 . 


. * Read before the Wenierian Ifatui^l History Society^ 87th May 1886. 
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bit signs of life; they appeared to us to be evidently young living 
polypi) which extended in a circular order, the tentacula proceed¬ 
ing ftom their head, as in other polypi. While examining them, 
some of the ova, after detaching themselves, fell to the bottom 
of the glass of water in which we had place4 they then 

b^^ to move and stretch themselves out iil^e nesh water po¬ 
lyp (^llis, j^st. Nat des Cor., p. 116). This statement of 
Mr Ellis, though not altogether correct in its detail, is satisfac¬ 
tory as to the motions of the ova which he saw escape firom the 
vendes. As this species of Campantdaria occurs abundantly 
on Leith rocks, and, at this time (May) presents the ova in a 
state of maturity, I have examined their angular motions under 
the microscope, in presence of some friends conversant with the 
structure of these animals. The moving ova which Mr Ellis 
observed, were not, as he supposed, the same with the polypi¬ 
like Ixxlics ’he has represented (PI. xxxviii. Fig. 3. B, B, B,) 
hailing from the mouths of the vesicles, but were ova which 
had fallen from these polypi-like Ixxiics. The polypi-like bo¬ 
dies, viewed under the microscope, are found to be thin, trans¬ 
parent, motionless capsules, containing each three distinct ova, 
and presenting at their free extremities several stiff, straight, di¬ 
verging pointed processes, which Mr Ellis mistook for the ten¬ 
tacula of a young polypus; and was thus led to believe, that 
the polypus is the first formed part of a young zoophyte, which 
1 have found by experiment to be contrary to fact. This mode 
of generation in Scrtularia) by the detachment of numerous 
capsules, contmning ova enveloped in a viscid matter, was known 
to Cavolini, who, forty 3 wars ago, detected the fallacy of Mr 
Ellis''s statement regarding the polyp-like bodies, and suspected 
that the true ova contained in these exterior capsules, would be 
found to exhibit the same kind of motions which he had ob¬ 
served in the ova^of other zoophytes ; but he di^ not succeed 
in obtaining the ova after their expulsion from the capsules, so 
as to verify or ivfute his conjecture. As I had already observed 
through the transparent vericles the Plumidaria Jidcaia the 
motions, and even the cilise, of the ova contained in them, I 
placed one of the polypi-like capsules hanging by umbilic&l 
cords, from the vcricles of the Camp, dichotoma entire under the 
microscope, and I could distinctly perceive the vortex-like cur- 
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rents along the surface of the contained ova, and that particu¬ 
lar vibrating zone immediately around them, vrhich we always 
observe along a ciliated surface, when the cilise are in too rapid 
motion to be distinctly seen. On allowing the three ova to es¬ 
cape into it>a water of the watch-glass, by tearing open the cap¬ 
sule with two neeDles, they immediately began to glide to and 
fro along the bottom, and I could now fierce!ve^he cHis vibrat¬ 
ing on their surface as they moved forward. The ova of tliis 
minute zoophyte are very numerous, amounting to twenty or 
thirty in each vesicle, which is probably the reason of the poly¬ 
pi-like capsules, to allow so many ova sufficient space to deve- 
lope themselves on the outside of the vesicles. I have never ob¬ 
served more than two ova in a vesicle of the Plumularia^ftdcata^ 
and they have space to arrive at full maturity within that vesi¬ 
cle. The ova of the Camp, dkcltoionia are very minute, regularly 
formed oval bodies of a seniiopoque milk-white colour; the cilia' 
distributed over their surface, propel them only in one direction ; 
tlieir motions and general appearance, like those of other ova, 
are so peculiar, that they arc easily distinguished from animal¬ 
cules, by any person who has once examined the mature vesicles 
of a zoophyte. The on the surface of these and other ova 
are minute iilamcnts, which may be compared to the small hairs 
covering the human body ; they do not add to the internal or- 
ganization of the ovum, nor render it as complex as that of the 
adult animal which possesses highly organized polypi; they are 
organs which exist in the adult zoophyte, and in the rimplesl 
known forms of animal matter, the motions of the rimplest gela¬ 
tinous animalcules being performed by them; and they are ne¬ 
cessary to prevent the ova from falling by thrir own gravity like 
the seeds of plants, to be buried in the ever-moving sands, 
Cav^ni prosecuted for two suevessive* years, 1784-6, his^re- 
searches int(\the structure and economy of ^e>Corgonia verru¬ 
cosa Lam., particularly with reference to the spontaneous mo- 
tkms and the development of its ova*; and hi^,observations on 
jHpimal form a model of patient and scientific inquiry, which 
h^nolbqual in the history of zoophytology. He examined the 
pbsition kS. die ovaria at the base of each polypus, watdhed tlie 
manner in which the ova were discharged through eig^t ionall 
oviducts, opening between the bases of the eight tmtacula, and 
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has given enlarged representations of the forms which the pva 
assumed while swimming to and fro, and of their appearance 
when laid open. He otiserved, that the ova were all somewhat 
egg-shaped; that they passed through the oviduct w^ tiieir ta¬ 
pering end pointed forward; and that, as 8gon^..»f^alifcharged, 
they turned up their rounded thick extremity, «nd oc^thlued to 
swim /d>out with that extremity always forward (Cavolini, 
Abhand. uber Pdanzen-tliiere, p. 48). On cutting off a small 
portion of the outer- covering from the Irase of a polypus, he 
generally observed five ova of a flesli-red colour, hke those he 
saw passing out through the oviducts. In the month of June, 
he observed the polypi of the Gorgonia in the act of discharging 
their ova; a portiim of this zoophyte, only six inches high, dis¬ 
charged ninety ova in the space of an hour. The ova first 
mounted in a spiral direction to the surface of the water, then 
swam in a horizontal direction to the margin, without changing 
their forms. Under the microscope, he repeatedly ol>servcd the 
ovum change its lengthened form to that of a sphere, and when 
the microscope was perfectly steady, he was sur|)rised to see the 
ovum hound off with rapidity from the place where it lay, and 
keep itself in a constant quick motion as long as he watched 
it (Abh. p. 48). “ On looking again at the vessel in which 

the Gorgonia lay (lie says) I found that all the ova had ar¬ 
ranged themselves round the margin, with their rounded thick 
ends appUed to the sides of the vessel, like a swarm of wood-lice 
on a branch; and when I pushed them off with a needle, they 
changed their forms in an extraordinary manner, while they con¬ 
tinued to swim about in all directions.'' 

In the Caryophyllia ctdycularis Lam. {Madrepora ccdymla- 
ris Lin.), Cavolini observed that the ova were, like those of the 
Gorgonia, in a state of maturity in spring, and were discharged, 
in the some manner, through small distinct op^ings between 
each of the tentacula. They were seen through the transparent 
sides of the pplypi to occupy a similar situation at thdr base; 
they had the some ovoidal sha|ke,,but were of a darker red co¬ 
lour than thos^ of the gorgonia, and somewhat larger. They 
exhibited‘the same singular phenomena; they glided abodi in 
the water; swam to the surface; changed their forms, in a var- 
riety of ways, on the slightestMrritation; and, when tmm under 
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the, microscope, * they exhibited the same granular structure 
(Cav. Abhand. p. 50.) The detailed account which Cavolmi 
has given of the spontaneous motions of the ova in these two 
zoophytes,^ agrees so remarkably with what I have observed in 
other gellera^^at^l have not the least doubt that they are pro¬ 
duced in the same manner, by the rapid vibration of minute et- 
liat distributed over their surface ; and that the dlifs have 
escaped his observaticm, and that of Mr Ellis (in the Campami- 
Imw) only from their not employing the high magnifying 
powers necessary to render them distinct. 

In a memoir on the Structure and Functions of the Sponge, 
read to the Wernerian Society, in March 18S5, I described the 
singular motions which I had observed in the ova of the Spongia 
pamcealutim., Sp.papillaris^cristataytomeniosa, lietween the time 
of their expulsion from the fecal orifices, and that of their perma^ 
nently fixing themselves to develope on the surface of watch-glass¬ 
es, and represented the appearance of the cilim wliich I had disco¬ 
vered by the aid of the microscope, vibrating on the surface of the 
ova as they moved alxnit in the water, and even for a short time 
after tliey had fixed themselves (sec Edin. Phil. Joum. vol. xiii. p, 
38S.) The details connecteil with the formation and detachment 
of these ova, their structure at the time of expulsion, and the 
changes they undergo during the fixing and developing of their 
Ixxlies, are reserved for the continuation of my memoir on that 
animal; but, with reference to their spontaneous motions, 1 may 
here observe, that they are all somewhat egg-shaped, the cili»» 
cover every jmrt of their surface, excepting their posterior ta¬ 
pering extremity, where I have never distinctly perceived thenT 
In swimming, they always carry their broadest extremity for¬ 
ward. They have a granular structure, and a rough surface, 
like the ova of the gorgonia; but spicula are distinctly discerni¬ 
ble in those ofVthe Spongia panicea, at the time*of their expul¬ 
sion. They do not change their forms, while swimming, like 
tlm ova of many other zoophytes, but ghde alongewith a regular 
and smooth motion. After remaning some time in the water, 
they geAaldly come to the surface, and collectciound the mar- 
gin^ When one of them is placed in a drop oS water, under the 
mieroscope, we often see the motions of the cilise gradually 
ce^, and become again sudden^ revived, wiftiout the ovum 
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und^going the least change of form; on cutting an ovum oC the 
Sp. papillaris transversely through the middle, its anterior half 
continued the motions of its cUie for £4 hours. The form of 
the ovum, and its general appearance, vary with the jpedes, and 
are as easily distinguishable as those of the adull>*^Havmg now 
examined these ova during two successive years, and having 
variety my experiments in every possible manner, I consider 
the spontaneous motions of the 'ova in the above species as suffi¬ 
ciently established by direct observation, and by the analogy of 
other zoophytes. 

The olwervations which I have lately made on the ova of tlie 
Plumtdaria foUcoda Lam., have not been less satisfactory than 
those so often repeated on the ova of the sponge. I have taken 
the mature ova from the vesicles of the plumularia, and examined 
their spontaneous motions, under the microscope, in the presence 
of experienced naturalists; and I now present to tlie Wernerian 
Society eight of these ova gro^ng and branching on the side of 
a glass vessel, after their ha^ang remained three weeks in that 
situation. Tliis species is very common in the deeper parts of 
the Frith of Forth ; its vesicles are very numerous, and its ova 
are in full maturity at the l)eginning of May. The ova are 
large, of a light brown colour, semi-opaque, nearly spherical, 
composed of minute transparent granules, ciliated on the surface, 
and distinctly irritable. There are only two ova in each vesicle; 
so that they do not require any external capsules, like those of 
the campanularia, to allow them sufficient space to come to nuu 
turity. On placing an entire vesicle, with its two ova, under 
the micit)scope, we perceive, through the transparent sides, the 
ciliae vibrating on the surface of the contained ova, and the cur¬ 
rants produced in the fluid within by their motion. When we 
open the vesicle with two needles, in a drop of sea-water, fhe ova 
glide to and fixf through the water, at first slowly/lbut afterwards 
more quickly, and their cili® propel than with the same part 
always forward. Th^ are highly irritable, and frequaidy cem- 
tract their bodies so as to exhibit,those singular changes of form 
spoken of by Cavolini. These contractions are particularly ob¬ 
served when they come in contact with a hair, a filament of ^n- 
farva, a graiii of sand, or any minute object; and they are like¬ 
wise fi^ucnt and remarkable the time when the ovum is ^u- 
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died, in attadiing its body permanently to the surface of the glass^ 
After they have fixed, they become flat and drcnlar, and the 
more opa(]ue parts of the ova assume a radiated appearance; so 
that theyHipw appear, even to the naked eye, like so many mi¬ 
nute grey colbjuaadj#tars, having ihe interstices between the rays 
filled ^vith a colourless transparent matter, whkih seems to harden 
into horn. The grey matter swells in the centre, whe»‘e the 
rays meet, and rises perpendicularly upwards, surrounded by the 
transparent homy matter, so as to form the trunk of the future 
zoophyte. The rays first formed are obviously the fleshy cen¬ 
tral substance of the roots, and the yxirtion of that substance 
which grows perpendicularly upwards, forms the fleshy central 
jMurt of the stem. As early as I could observe the stem, it was 
open at the top; and, when it bifurcated to form two branches, 
both were open at their extremities, but the fleshy central mat¬ 
ter had nowhere deveh>pcd itself as yet into the form of a poly¬ 
pus. Polypi, therefore, are no^ the first fomied parts of this 
zoophyte, but arc organs which appear long after the formation 
of the root and stem, as the leaves and flowers of a plant. 

From these observations it appears that the so-named ova of 
many zoophytes, when newly detached from the parent, have the 
power of buoying themselves up in the water, by the rapid mo¬ 
tions of cilia? placed on their surface, till they are carried by the 
waves, or by their own sjwntaneous efforts, to a place favour¬ 
able for their growth, w'hcrc they fix their body in the particu¬ 
lar position best suited for the future development of its parts. 
How far this law is general with zoophytes, must be determined 
by future obser\'ation. * *• 


On tfie Nmses^lutt sometimes accompany the Aurora BoreaUs. 

Havino, many years ago, both in this country and in the Shet¬ 
land Islands, heard very distinctly noises proceeding from the po^ 
lar light^t^ have always g^ven full credit to the statements of 
thafe'lt b sc rv era who have published accounts of this fact. It is 
tma, ^t late observers, fmrticularlyoiir friends and former pupils 
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Scoresby * and Richardson f, never heard such noises, although 
they have seen many polar lights. But their observations were 
made during a minimum period of this meteoric phencanenon, 
while those striking instances of which accounts arqj;mblished, 
occurred during a period when the energy of polar lights 
was great, or in a maximum state. Muschenbroek says, that 
the Greenland fishers, in his time, assured him that had 
frequently heard noises proceeding from the aurora borealis. 
Mr Nairne is confident that he has heard a hissing and whizzing 
noise when tlie polar lights were very bright; and Mr Cavallo 
affirms that he more than once heard a crackling noise from po- 
lar lights. Giesecke, wiio resided so long in West or Old Green¬ 
land, says, “ The Polar lights sometimes appear very low, and 
then they are much agitated, and a crashing and crackling 
sound is heard, like that of an electric spark, or the falliqg^f 
hail.'' Professor Parrot of Dorpat, describes a magnificent po¬ 
lar light he witnessed, on 22d October 1804, from which a 
crackling and rustling noise proceeded. Wc learn from the in¬ 
habitants, says Captain Brooke, in his interesting travels through 
Norway, with respect to the polar or northern lights, that they 
had frequently heard the noise that sometimes attends them, 
which they describe like that of a rushing wind. At Hammer- 
fest, they said they were violent, and descended so low that it 
would appear almost possible to touch them. In a letter from 
Mr llamra, of Tonset in Norway, addressed to Professor Han- 
stceu, and published in the Magamnfur Naiurwidenslcabeme, 
Christiana 1825, st. 1., wc arc told that he several times heard a 
quick w|iispcTing noise, .simultaneously witli tlie motion of the 
beams of the polar lights. In the same journal Professor Han- 
steen remarks, “ The polar regions being, in reality, the na¬ 
tive country of the polar light, we ought to be peculiarly inte¬ 
rested in obtaining any additional informationyon the natural 
history of this remarkable phenomenon; and we have so many 
certain accouqjiB of the^ noise attending it, that the negative.ex- 
perience of southern nations cannot be brought in opposition to 

, * Arctic B<^ons and Journal of a Y oyage to the Northern Whale FUSery. 

•j* ^ Rraiarks on the Aurora Borealis*’ in Franklin and Richardson's Jour¬ 
ney to the Shores of the Polar Sea. * 
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our.pontive knowledge. Unfortunately, we live, since the be¬ 
ginning of this ceutuiy, in one the great pauses of this phe¬ 
nomenon ; so that the present generation knows but little of it 
from pers^al observation. It would, therefore, be very agree¬ 
able to recdve^^rom older people, observations of this kind, 
made in their youth, when the aurora borealis shewed itself in 
its full splendour, l^can be proved mathematically, that the 
rays of the northern lights ascend from the surface of the earth, 
in a direction inclining towards the" south (an inclination wluch, 
with us, forms an angle of about 73^) If, then, this light oc¬ 
cupies the whole northern sky, ri^g more than IT above the 
zenith, the rays must proceed frmn under the feet of the ob¬ 
server, although they do not receive their reflecting power till 
they have reached a considerable elevation, perhaps beyond our 
atnlosphere. It is therefore conceivable, why we should fre¬ 
quently hear a noise attending the northern lights, when the in¬ 
habitants ^ soidhem conntiiesi who see these phenomena at a 
distance of many hundred miles, hear no report whatever. 
Wargentin, in the fifteenth volume of the Transactions of the 
Swedish Academy, says, that Dr Gisler and Mr HeUant, who 
had resided for some time in the north of Sweden, made, at the 
request of the Academy, a report of their observations on the 
aurora borealisT* 

The following extract is given by Hansteen from Dr Gisler's 
account:—** The most remarkable circumstance attending the 
northern lights is, that, although they seem to be very high in 
the mr, perhaps higher than our common clouds, there are yet 
convincing proofs that they are connected with the atmipspheref 
and descend so low in if, that, at times, they seem to touch 
the earth itself; and, on the highest mountains, they produce an 
effect like a mnd round the jmx of the travlUer^ He also sa 3 rs, 
that he himsel(|, as well as other credible persons, ** had often " 
heard the rushing of them, just as if a strong wind had been 
Mowing (although there was a perfect calm all th^flme), or like 
the whiteing heard in the decoigaposition of certain bodies during 
a diefiudkl process.'' It also seemed to him, that he noticed *■ a 
smeR iff smoke or burnt ** I must yet add," sa^s Gisler, 

that people who hod travelled in Norway, mfom^ me they 
haye sometimes been overtaken, dn the top of mountains, by a 
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thin fogt very similar to northern lights, and which set the air in 
modon: th^ called it Sildebleket (H&ring's Lightning), and 
said that it was attended by a piercing cold, and impeded resj^ 
ration” Dr Gisler also asserts that he often heard *ji^a tehu 
ilik-grey <xM fog, of a greenish tinge, whichf though if did not 
prevent the mountains from being sem, y^t somewhcd obscured 
the sky^ rising from the earth, and chan^n^ itself at last into an 
aurora; at least, such a fog was frequenUy the forerunner of this 
phenomenon.” To these observations. Professor Hansteen adds, 
that Captain Abrahomson, in the Transactions of ^ Scandina¬ 
vian Literary Somety, has ^ven an account of several observa¬ 
tions of noises that were heard along with the northern lights. 
The Professor concludes witli the observation, that he himself 
knows several persons that have heard the same sounds, and ex¬ 
presses his surprise that a fact so well established should be called 
in question; and relates, with some sharpness, a conversation he 
had on this subject with an Englishman, wit} remarked that the 
Norwegian tales of noises from polar lights were akin to the 
ghost stories of this countryK^vcry one, he said, had heard of 
ghosts, but no peison had ever seen one. 


On the presence of Iodine in the MmeraJ Spring of Banning- 
Urn, near Leith. By Edwarb Tuenek, M. D. F. R. S. E. 
&c. In a Letter to Professor Jameson. 


Dear Sir, 

X HAVE, the pleasure tojnform you that the Bonnington mi¬ 
neral water which you lately sent me for examination, contains 
Iodine in addition to the other substances hitherto discovered 
in it. The iodine was first detected by my pupO Mr W. Cop. 
iand, to whom Lgave the water for analysis, with directions to 
examine it for the presence of that substance; aim I have since 
found it mysd^in severrl portions of the same wahn* purpose¬ 
ly brought at dif^ent times from^the spring, so that it may be 
regarded as a regular constituent. The iodine may be readily 
detected by the following method Evaporate a pint of die 
water to dryness; take up the soluble parts in a dradhm or two 
of a diluted sedution of starch,'quite cold, and add a few drops 
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of concentrated sulphuric acid; the characteristic blue colour 
will then make its appearance. I prefer the use of aulpl^i- 
ric to nitric acid or chlorine for decomposing, the hydrio- 
dic acidi fonit effects that objei^t with certainty, and ddef|49ot 
decompo^ the iodide of starch, or prevent its formation, as the 
two last arc apt to do. 

The greater part of the iron in the Bennington water is.un¬ 
der the form of tlie carlxinate of iron, which is hdd in solurion 
by free carbonic add. It also contains the muriatic and. sul¬ 
phuric acids, in combination with lime, uuignesia, and soda, the 
last of which is the predominating base. Fotasli is also present, 
and forms the hydriodate of potasli with the hydriodic acicL Its 
quantity, however, is more than sufRcient for satm’ating that 
add; for the residual salts still contain it, after the hydriodate 
of potash has been removed by alcohol. 

I have examined portions of water from the springs of Har- 
rowgate, Mofiat, and Pitcaithly, but could discover in them no 
trace of iodine. I remain, dear Sir, yours most faithfully, 

Edwauh Tuhnes. 


Addition hy the Editor. 

Since tlic discovery of Iodine in some marine plants by Cur- 
tois, it has been found by Kruger and Fuchs in small quantity 
in the salt-springs of Sulzer and Halle; more lately in minute 
quantity in the salt-sj)rings of Rosenheim by Vogel of Munich, 
and by Professor Liebig in the salt-springs of Darmstadt. An- 
eelini and Cantu have dctc^cted this curious substance in some.*' 
mineral waters in Italy; and Vogel, as far as we know, was the 
first who ascertained its presence in the mineral waters of Ger¬ 
many. Being informed that the mineral waters of Hcilbrun% 
in the drcle of Isar, in Bavaria, were used by tlie inhabitsmts 
a specific against diseases in the glandular system, especially tb^ 
goitre, Vdgel was led to suspect the presence of iodine, which he 
soon detected by means of the usual re-agents, ^he iofline was 
in die st^te of hydriodate of i^a. ^ 

W e ttdee this opportunity of recommending the analysis of the 
mineral waters of this country to the attention of naturalists; 
and we do this in the convictibn^ that a knowledge of the con- 
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tente <rf minaral -and oth^ waters is intimately connected,, not 
only with many important changes perpetually taking place in 
the solid strata of the globe, but also wiUi the chemical compo^ 
aitidnbf mountain rocks, and of the materials oftheir'beds and 
veins. The gazeous matters associated witfv^Qatjifal watera, are 
also worthy of the attention of the naturalist; the more espe¬ 
cially^ as they are often connected with those aerifoim substan¬ 
ces which are perpetually rising through the fissures and strata- 
seams of rocks. These aeriform emanations from rocks, are an- 
ttoimced by the sulphureous, empyreumatic, acid or other odours, 
perceived over the outgoing and in the body of the fissures; 
also, by their sometimes extinguishing lights, when placed in or 
over fissures; in other cases, by the emanating air taking fire. 


IntelUgence from the Land Arctic ExpedUion, under Captain 

FrankUn and Dr Richardson. 

Xn the Edinburgh Bhilosophical Journal, we gave an account of 
the early progress of the Land Arctic Expedition, under Cap¬ 
tain Franklin and Dr Richardson. The following contains an in¬ 
teresting statement of its progress, up to September list, which 
is the latest information from the.travellers. 

“We have travelled incessantly since we left Lake Superior. 
We overtook our boats, which, with their crews, left England in 
June 1824, eight months before us, about half way to this place, 
or four or five days inaroh to the southward of Mathye Portage. 
We embarked in them af Chepewyn, on the 20th July, and ar¬ 
rived in Mackenzie's River on the 31st. At Fort Norman^ Dr 
Richardson separated from the rest of the party. Captain 
Franklin and Mr Kendalc went down the river to the sea in one 
*boat, whilst Dr* Richardson brought the other/ and their car¬ 
goes up Bear Lake River, which falls into the Mackenzie a few 
miles below Fort Normtins. Franklin made a prosperous voy¬ 
age, and on the 16th of August) exactly six mmiths from the 
day he sailed from Liverpool, had an extenrive view fromihe 
sudimit of* Gariy's Island, of the open sea, clear of ioe» with 
many bljtek whales, belugas, wd seals, playing about The 

APRIL—JULY 1886. L 
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water at Whale Island is, as Mackenzie states in his chart, frei^, 
but a few miles from Garry^s Island, which is SO miles to 
seaward, and out of sight of the other, it changes its colour and 
taste, rtha-mighty volume of waters which rolls down the Mac¬ 
kenzie, carrie8.sh^ilk of sand and a brackish stream a long way 
out. Captain Franklin did not join Dr Richardson and his 
party liefore the 5th September last, at Port Franklin, ip Bear 
Lake, the navigation up the river being tedious, from, die 
strength of the current. The Sharpeyes or Quarrellers of Mac- 
• kenzie, who inhabit the lower parts of the river, resemble the 
Esquimaux a good deal in their manners and language, and that 
part of the tribe who live nearest the sea, were partially under¬ 
stood by our Esquimaux interpreter. The Esquimaux bring 
at this season inland hunting the rein deer, were not seen, but 
the Sharpeyes have promised to give them notice of our intend¬ 
ed voyage next year. Every thing at present promises success to 
our future operations. The boats sent out from England an¬ 
swer admirably, and we are well provided with stores for the 
voyage. During Captain Franklin's absence. Dr Richardson 
surveyed this lake, which is about 150 miles long, extending 
from Lat. 65° lO' Ixmg. 123° 32^, where Fort Franklin, is built, 
to Lat. Long. 110°, within 70 miles of the nearest bend of 
the Coppermine River, and about 85 miles from its mouth. 
Garry's Island lies in Lat. 69° 29' Long. 135° 42', about 450 
miles from the mouth of the Coppermine, and about 600 from 
Icy Cape, distances which may easily be accomplished, even du¬ 
ring the short period that the arctic sea is navigable for boats, 
if no greater obstacles occur than were virible from the* mouth of 
Mackenzie's River.*" A canoe is to be deposited at the North 
Eastern arm of this lake, by which the ^^tem parl^ will save 
200 miles of land journey on their return.—^But a very cursory 
view of the r^^ks was taken in the voyage dowif the river, as was 
to be expected from the rapidity with which the party travriled. 
The oldest rocks met with were in thS portiona. of the Roricy 
Mountrins which skirt the river, and which are composed of 
t|Mritm%nestone. From that there b a very complete series of 
|l|^llpion6 down to the new red sandstone, expose!^ in various 
Iprts. The rocks of the coal formadon are particularly interest- 
Jng, from the strong resemblanf% the organic, remrins found in 
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ihe sandstone slate, and bituminous shale, have to those seen in 
England. They met with several /epidodendra, compress^ 
like the English ones, also impressions of ferns and reedss They 
had not, however, found any Ms of coal belonging to this formar 
tion, but large deposits of a new bituminous* wood-coal, mixed 
with layers of mineral pitch. This is found in various parts of 
the rive^ and on Garry's Island, at its mouth, sometimes depo¬ 
sited on die fixed rocks, but never, as far as could be ascertained, 
under any of them. It is generally associated witli a rich earthy 
loam, and seems to derive its origin from great deposits of tim- 
lier, compressed under alluvial, or, to speak in a newer language, 
diluvud matters, and impregnated with the bitumen, exuding in 
immense quantities from the carboniferous limestone, which ex¬ 
ists in enormous masses in this country, constituting whole dis¬ 
tricts and ridges of mountmns. The shells and corallines of the 
limestone are very fine and perfect. The fibrous structure, and, 
indeed, the shape of the trees, may still be clearly traced in the 
coal. From the twisted state of the woody layers, I suspect that 
a great portion of the coal has been formed from roots, or from 
ti'ces that have grown in a climate equally severe with this; the 
resemblance being very perfect to the wood of the spruce-fir, 
which grows in the surrounding country.” 


Additional Information. 

We have read another letter, dated Fort Franklin, from which 
the following is extracted; • 

“ Fort Franklin, Great Bear Lake, 

“ My Deab Friend, September 6. i8S5. 

' “ Here I am once more housed for the wintei. 

*• HeArum prospiciens, et nive candidam 
Thracem, ac pede barbato ” 

Lustratam Rhodopen.* 

• 

After six months of constant traveling, our winter reridenoe 
is pleasantly situated on thebonks^of a lake 150 miles long, deep 
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and abounding in fish, its shores well wooded, considering tlie 
high latitude, and frequented by moose deer, musk oxen, and 
mfl dalr. We have abundant stores for next year's voyaga* but 
our paxty is large, and we depend on the fishery and chase^lbr 
sqpport during the winter, yet hope to fare well. .Inour ex> 
cursion of three weeks along the lake, which I made since my 
arrival, I obtained a boat-load of excellent venison, and our nets 
have occasionally given us.50 or 60 trout in a-day, wdghii^ ^h 
from ilO lb. to 50 lb., liesides SOO to 300 of a smaller fish called 
fresh-water herrings. Notwithstanding all these comforts, the 
wiser part of us live in some fear; fur any sudden amelioration 
of the climate, produced by the approach of a comet to tlie earth, 
or any other of the commotions amongst the heavenly orbs dread¬ 
ed by astronomers, might cause us to be swept into the lake, as, 
our fort being built on an iceberg, a thaw might prove fatal to its 
stability. The ground, although it produces trees of consider¬ 
able size, is constantly frozen; the mud with which our house is 
plastered was dug out by the aid of fires last month, and 
now, at the close of the summer, the excavation under our hall- 
floor, which we intended to convert into a cellar, has been work¬ 
ed only to the depth of three feet, its walls of clay being frozen 
as firm, and harder, than a rock. I hope, however, we shall es¬ 
cape such a catastrophe, as Moore, in his almanack, says nothing 
about it; unless, indeed he means to give us a hint, when he says 
* About this time, before or after, certain northern powers will 
make some stir in the waters.' 

“ I have had no fly-fishing for want of proper tackle. The 
gigantic trout of this lake would disdxun such a mosquito as t^e 
were wont to fish with, and I see no pleasure in bobbing for 
them ivith a cod hook and cable. One of the monsters might 
take a fancy to drag the fisherman to his'sublacustrine abodes. 

Captain Fnnklin and Mr Kendall have been to the sea, which 
they found in'Lat. 69° quite clear of ice, on the 16th of 
Augff^* Mackenzie was very near itiin his V9yage dotvn the 
river, which bears his name, jbut did not reach the.aait water, by 
thirty miles. They left letters for Captain Parry and his of- 
fiwis from their friends in England, buried at the fobt of a pole, 
on which they suspended a flag. They returned only yesteiday, 
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and the dispatch, by which I send this, sets out to-morrow with 
intelligence of their proceedings to Government.' 

lif r or at all events Mrs H. will rejoice to hear that we hate 
a Highland piper, and a crew of hardy and hearty son6 of the 
mist, who foot it every night after the labours ^f the day to 
the sound of their native music. We lack only a little of the 
mountiun dew to invigorate the dance. For my part I think 
water a more wholesome beven^; but there is a great deal in 
the name, and prejudices are difficult to be overcome.'* 

In a letter from Captain Franklin to a friend in London, and 
published in.the Courier Newspaper, is the following state¬ 
ment. 

** 1 do most heartily congratulate you on the prospect we 
had from Garry's Island, of a perfectly open sea, without a par-, 
tide of ice, as it is another step gained in confirmation of your 
much contested hypothesis. We saw nothing to stop the ships, 
but, on the contrary, every thing around us strengthened my 
hope of their efiecting the passage. The Indians, indeed, have 
a report, that, between the Mackenzie and Copper Mine Biver, 
there is a point which stretches far to the north, which is gene¬ 
rally surrounded with icc. If this be true, the ships may per¬ 
haps be checked in their progress for a time; but I think they 
will not be altogether stopt, providing they have been enabled 
to get to the main shore, to the eastward of Regent's Inlet. No 
Indian, however, with whom I had spoken in my recent visit to 
the sea, qpn speak of thj^ {)oint, or of the obstruction, from 
his own observation; and the report seems, like many others cur¬ 
rent among them, to have {mssed from generation to generation, 
which at the first had out little ground to stand uixjn." 

Franklin has thus, in our opinion, succeeded ii/ realising, to 
a certain extent, the views of the learned and distinguished Se¬ 
cretary Barrow. We ardently hope and trust, that the honour 
of effecting the North-west Passage* will not be allowed to pass 
from us, and that Captain Parry will be again dispatched4o, 
finirii this grand nautical enterprise. The Congress of- the 
United States are, we are informed, at this moment conrider- 
ing a proposal laid before them for the discovery of the North-* 
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west Passage, which, from the knoMm activity ci' that body, may 
be agreed too, and thus, in all probability, we shall hear ci the 
American flag traversing the Polar Sea, and doubling Icy Cape. 
The Americans, by this achievcmmit, would secure to them¬ 
selves and desecvkliy, a splendid name in the annals of geogra¬ 
phical discovery,—a name that ought to be ours, and which 
would add another and enduring laurel to the wreath of glory 
which surrounds the maritime honour of this nation. 


RemarJes mi the Structure of some Calcareous Spmiges. By 
Kobeut E. Geant, M. D., F.R.S. E., F.L. S., M.W. S., 
&c. Communicated by the Author. 

The Spmigia cmnpreMa Fabr. Gmcl. Lainouroux, {S.Jb- 
Uaceat Montagu), aflbrds a good example of a species in which 
the axis is composed entirely of calcareous spicula. This is a 
small white tubular compressed species, generally about an inch 
in length ; it hangs from the under surface of rocks by a thick 
short peduncle; it is entirely hollow, and opens by one or more 
mar^nal apertures at its pendent extremity ; its parietes ai*e of 
equal thickness throughout, nearly as thin as writing paper, and 
every where pierced with minute openings, which are visible to 
the naked eye on the external and internal surface, and its cur¬ 
rents are distinctly viable, botli those passing in through the 
pores, and those issuing from the large pendent oriflees. It is 
a hardy species, growing in very exposed situations, and in cold 
climates. Fabricius observed it on the coast of Greenland, Pro¬ 
fessor Jameson and Dr Fleming on tha shores of the Shetland 
leil^ds, Montagu on the coast of Devonshire^ and I have found 
it vfsry abuis^t in the Frith of Forth. They hang like small 
whke leaves from the surface of rocks, at low-water mark, 
brii^^ways in a collapsed state, and their opposite sides in 
,.,j^|^t||pjt<^ring the retreat of the tide; but, when suspended fur 
ri^ort time in pure sea water, their parietes separate, .and they 
become like small distended bags pouring fortli a continued and 
obvious current. The pores vpass through their parietes in a 
* direction a little oblique, from'below upwards, and the margins 
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of the fecal orifices are surrounckd with the projecting extr^ni- 
ties of minute shining sfucula. To the naked eye their external 
surface appears even and villous, and on tearing them open, 
thrir internal surface a{^>ears more compad, and the 4ermiiia- 
tions ci the pores are wider. On tearing a portion of this 
sponge into minute fragments, and examining them under the 
microsiBope, we find, in place of the homy tubular fibres of jthc 
S. communis, which Mr Ellis has compared to fine filaments of 
catgut, the whole axis composed of slender, shining, transparent 
spicula of regular and constant forms. Two forms of spicula 
are observed in this species, the one is tri*radiate, conristing of 
three rays of the same form and size, united at one point, and 
forming equal angles by their union; the rays are thickest at 
thrir point of divergence, and taper slightly to near their free 
extremities, where they ore brought suddenly to a point. The 
rays of the tri-radiate spiculum are hollow within, dhut at their 
free extremities, and have no superficial openings; but their in¬ 
ternal cavities communicate freely at their point of junction, and 
form there a small central reservoir. These sjncula vary much 
in size in the same individual, but their general length is about 
the sixth of a line, from the extremity of one ray to the extre¬ 
mity of another; and I have not observed any difference in 
thrir magnitude taken from specimens, one of which was ten 
times the size of the other. The other spiculum of the eom- 
pressa is the clavatc, which is broadest and rounded at one end, 
from which it tapers regularly to a point at the other; it is 
quite straight for two-thirds of its length from the pointed end, 
but the fomaining thick part is bent so as to describe the fourth 
part of a circle. This spiculum is distinctly tubular, and shut 
at Imth extremities. The very small straight spicula, which wc 
always observe along with these two, appear to be only broken 
rays of mioute^ri-radiate spicula. These spicula consdst of car¬ 
bonate of lime, and exhibit no trace of phospnate of lime, on 
employing tha usual agents to detect its presence. When wc 
examine with the microscope the arrangement of these spicula 
in the compressor we observe two rays of the tri-radiate spicula 
contribute to form the polygonal pores, white the third* ray 
serves to defend and maintain a space between the pores for the 
lodgment of the soft parts and ova of this animal; the curved 
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endjh'Of the clavate a|»ctila hang ovor and 4»iiverge around the 
entimilces oC the porea, and seem to have a relatioo to that ftmc* 
doD*;;^ % As these tubular spcula have no external ofienin^ th^ 
cannot be the cells of polypi, or conti^ute in any to pro* 
du^ the currents of this sponge. 

The Spongia niveOf Gr. is a small sessile flat sprendiiig- 
species, of a pure white colour, which 1 have only found nn tiie 
under surface of siieltered rocks at Prestonpans Bay, during the 
ebb of stream-tides: it is not very uncommon there; it appears 
like patches of mineral agaric, or rock>milk, on the roofs of 
small caves, is about two lines in thickness, spreads to the ex- 
tent of one or two inches in diameter, and is smooth on theauv.; 
face. Its pores are just viable to the naked eye, and its fecal 
orifices are regularly and beautifully constructed; there is a 
gentle rise of the surface to the margins of the fecal orifices, the 
margins are quite circular, and have thin transparent termina¬ 
tions ; the orifices are never produced so far as to form distinct 
papillse, and their currents are directed perpendicularly down¬ 
wards, in the natural position of the animal. When the nivea 
is (dieckcd in its growth, and prevented from spreading by the 
crowding of other animals around it, its surface liecomes waved, 
and in many places presents elevated sharp ridges, which allow a 
greater sfiace for the distribution of the pores. (Sec specimens 
in the Museum df the University, S. nivea, Gr.) The axis of 
this' sponge is composed almost entirely of large tri-radiate sjn- 
cula, some of which are more than half a line in length, and 
thick in proportion; their forms are seen by the naked eye. 
These triradiate spicula occur of different sizes, to the*minute¬ 
ness of the fiftieth of a line in length, their rays taper regu¬ 
larly from thrir place of junction to their sharp-pointed extre¬ 
mities, their internal cavities are very distinctly seen in tHe krge 
spicula. The second form of spiculum in the S. nivea is the 
most remarkable, though the rarest; it consists of a straight 
line, with two opposite lateral projections in its middle, which 
are’generally a little curved. When these lateral processes are 
bugs and sttv%bt, it becomes a regular qtiadriradiate spiculum, 
butdieyare generally mudh shorter than tbaother two lays ;< 
and wlmn they orojplaoed near one extremity of the spiculum, 
it pppe^ undle^^e microscope^ like a small -dagger with a 
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handle. The quodriradiate spicula ore generally vecy nuBute^ 
and in nuadser about one to a hundred of tha tiiradiate.^ The 
third kind of spicuium in this spedes, is a very minute stirui^t 
equalty thick spicuknn, obtuse at both mids, uid generally about 
the fiftieth of a line in length; this form is ve!ky abundant, and 
may possibly be derived from the broken rays of very small tri- 
radiateffiicula, as in the compressa. These three kmds of spi- 
cula are likewise calcareous, and dissolve with rapd efi^es- 
cence on being touched with diluted nitric acid. On looking 
closely into the surface of the S. mvea, with a single lens, we 
perceive that the large triradiate spicula lie parallel with the 
surface, and contribute to form and protect the pores. 

in a portion of the Spongia wniplkata of Montagu, sent me, 
along with fragments of nearly thirty other species of Brittdi 
sponges, by the Rev. Dr Fleming of Flisk, who has collected 
and studied the British zoophytes for upwards of twenty years, 

I observe the axis to consist entirely of very minute triradiate 
spicula, which dissolve rapidly with effervescence, when touched 
with nitric acid. Dr Fleming mentions this species as an inha¬ 
bitant of the Frith of Forth, and considers it a variety of the 
S. hoiryoides of most authors. The triradiate spicuium not 
only occurs alone, and very small, in this species, but is quite 
peculiar and very imperfect in its form; the rays are very 
short and disproportionally thick; they often diverge at unequal 
aim^s, and, on viewing the spicuium sideways, they are seldom 
feramd to he in the same plain. This sponge has a white colour, 
like the other calcareous species, and, when dry, the spicula on 
its surfacoihave the same riiining silvery lustre. The triradiate 
spicula of the S. botryoides were figured and described by Mr 
Ellb, and have lieen menuoned by most writers since his dme. 
Montagu and Lamouroux have very judiciously introduced the 
forms d£ the spicbla into their definiuons of this sj^ies; and in 
orda: to dbtinguish them from the triradiate spicula of the 
S. eompkcaia, Montagu ^mentions that they are more than four 
times as large as those of the latter .sponge. From having inva¬ 
riably found the triradiate spicuium present, eitlier alone or eonir 
bined> with other forms, in calcareous sponges, I have no doi^ h 
that the true S» botryoides, if distinct from S. compUeaUt, will 
be found to have a calcareous axis. A portion of Miother 
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species, presented me by Dr Fleming, under the name of 
S* pulveruHenta^ presents two kinds of sjacula, both of which 
effervesce and dissolve quickly in nitric add; one of these 
forms ts a triradiate spiculum with long and very slender nys 
diverging at equ&l angles; the other is a very long* straight 
needle-shaped spiculum, pointed acutely at one end, and ob¬ 
tuse at the other. This calcareous spedes agrees vidi the 
others In its white colour, and the dlvery lustre of its spicula, 
when dry. The Spongia coronata is the most minute and the 
most perfectly constructed of all the calcareous sponges I have 
yet met with. It has two kinds of spicula, the one triradiate, 
and the other needle-shaped, both of which dissolve quidriy 
with ef^vescence in diluted adds. The triradiate spicula are 
more equal in dze than in the other spedes, and arc models ol' 
this form for their symmetry and proportions; the rays are 
strdght, slender, and diverge equally; they are cylindrical, 
transparent, and acutely pointed. The needle-shaped sjucula are 
about twice as long as the triradiate, slender, transparent, cylin¬ 
drical, rounded at one end, and |x>iiited acutely at the other. 
This sponge is almost microscopic; several entire specimens of 
it, presented me by Dr Fleming, are not half a line in length; 
they agree with the others in their colour, and the lustre of 
their spicula. The long needle-shaped spicula cover the whole 
surface, like filaments of white silk, and arc obviously destined 
to defend the pores and the fecal orifice, which is proporticmably 
large. On remoring these projeedng needle-shaped spictla 
from the surface, which may be compared with the davate spi¬ 
cula of the S. compressOi we observe*ihat the triradiate spicula 
are entirely devoted to the formation of the pores and passages 
leading into this animated tube. 

There are thus at least six well marlced species of British 
sponge, in wluch the spicula consist entirely oftarbonateof lime, 
which forms in important character of distinction between these 
species, and those containing a hornyi or a siliceous aids, and 
shows an approximation in. diis obscure genus to the more 
solid polypierous corals, which, so far as I know, has hitherto 
^luaped notice. 
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List of Rare PUmte which have Flowered m the Royid Botanic 
Garden^ Edinburgh, dv/nng the last Rvree months; mth 
Descripticns of several New PkaiUs. Ccxtnmunieated by 
Professor Graham. * 

June 10.18£6. 


Arum triphyllum (a) zebrinuni. 

Bot. Mag. t. 950. 

Baptisia nepalensis. 

Hook. Exot. FI. 1.131. 

Capzifolium pubesccns. 

Conospermum tenuifoliiiin. 

Never having seen the C. tenmfalium 
ot‘Browny 1 have referred our plant 
to that species with some hesita¬ 
tion, as it seems to agree with the 
essential character. 

Conospermum acinadfoliuui. 

Spec. Chab — C. aanacifolmm ; laci- 
niis perianthii acutis, tubum vix ic- 
quantibiis; foliis aveniis, lineari-aci- 
nariformibus, mucronatis, basi at- 
tenuatis; corymbis laxis. 

Bescbiftiok.— £Aru5 erect. Leaver 
scattered, narrow,long (2-3 inches), 
harsh, slightly hollowed on one side, 
rounded on the other, bent towards 
one edge, occasionally tortile, es- 
pedaUy in the upper {lart of the 
branches, mucronate,veiulcss, mid¬ 
dle rib indistinct. Corymbs axil¬ 
lary, collected near the ton of the 
brandies, subdivided in their up¬ 
per half. Flowers white, sessile in 
the axil of a pointed, blue, pubes¬ 
cent bractea; perianOt. pubescent 
on theiouter dde, especiaMy of the 
tube, segments of the lower lip 
somewhat spreading, the centrd 
rather the smallest; stigma applied 
to the imper lip ofsthe perianth, 
above tne stamens; style club- 
Aaped, passing In firont of the cen¬ 
tral st^ens. Dent at the base of 
the lowmr 1^; germen silky; pappus 
silky, unequ^ ^ 

When the upper and lower lips of 
the perbnth are drawn asunder, or 
when the style is touched at the 
joint, starts forward, and lies 
along toe lower lip of the perianth, 
the lateral stamens at the same 
time 8eparating,and expodng thoK 
in the centre. This elast&tybf 
the style, attended with the same 


separation of the anthers, 1 have 
also observed in the C. tenuijblkan. 
The flowers of both are pemimed 
like hawthorn blossom, but those of 
the C. ammuAfolhan by much the 
most powerfliUy. The seeds both 
of this species and the last were 
received from Mr Fraser from New 
Holland under the name of C.eren- 
turn, a name which 1 have thought 
could scarcely be retained in tiiis 
genus. The plants have been kept 
in the greenhouse. 

Dryandra formosa. 

Kpidendrum dlipticum. 

Hook. Exot. Flor. t. 207. 

Spec. Cuak. — E. elliplicum; foUis al- 
temis, siibellipticis, succulentis; 
pedunculisteTminaIibu8,elongBtis; 
labello jieriauthio sequali, tripar- 
titOyflmbriato,lobo intermedio mi-. 
iiore, lineari. 

DEScaiPTioK .—Roots long, round, 
fleshy, many pushed downwards 
from the origin of the branch, green 
above, yellow below the soiL Stem 
jointed, branched. BnmcAst simple, 
round, slightly flexuose, green, 
spotted wiu dull brown. leaves 
altemate, distichous, spreading, va¬ 
rying on diiferent branches irom 
ovato-elliptical and slightly concave 
above to elliptico-linear and near¬ 
ly flat, occasionally slightly notch¬ 
ed at the apex, fleshy, very ob¬ 
scurely marked with numerous mi¬ 
nute parallel nerves, neen, occa¬ 
sionally faintly spotted like the 
stem, arising from the joints by 
very thin sHhaths, which enclose 
the stem, and are in some branches 
as long as its joints, in othmx much 
shorter; for about a foot at the up¬ 
per part of the branch, and gene¬ 
rally for a little way at the bottom, 
there arc sheaths only, which are 
there pointed, pexsist^g^Vhitish, 
and withered, brown and striated 
in their upper part. Inflaresoence 
a crowded, short, terminal spike. 
RtaMs toothed, and gradually cion- 
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gtttedduiiiig.tbe flowering. Flowers 
sprea^flng, co^^ue many days ex* 
pand^ each having a sinall, point¬ 
ed, mwefeac^t bractea. Perianlh 
rose-coloured, obscurriy veined, 3 
outer sements rather the lajgest, 
obovato^nceolate, entire, pointed, 
3 inner lanceolate, slightly serru¬ 
lated towards the ^x. taheUum 
er^, 5-tootbed in front, two teeth 
being in a Ibe on each ride, and one 
riiove and between the upper pair, 
which are the largest, 3-dcft, spg. 
mehts spreading,^briated, 2 late, 
ral ones by much the longest, semi¬ 
circular, central segment linear, and 
nearly entire on its rides, all deep 
roae^olour when expanding, but 
afterwards, especially the mteral 
segments, whira have a few small 
dots of deep rose-colour, becoming 
very pale. AntJter-case conical, jiale 
yellowish-green, occasionaUy red¬ 
dish at its base. Pollen-masses 4, 
yellow, oblong, remain attached to 
the hollow at tlie top of the column, 
after the case is removed; four fi- 
laments, of greater lenji^h than 
them, and deeper yellow, arise 
from their lua'er end!^ are in con¬ 
tact, reflected along the pollen- 
masses, and connects to each other 
at their extremities. German an 
inch long, ftirrov'ed, enlarging u])- 
wards, pinic. 

The mode of OTowth of this plant is 
curious, anu analogous to that of 
other genera among the Orchidea\ 
A bud forms immediately above a 
joint, from this one or more flower¬ 
ing branches push, and from the 
ongin of these many roots arise; 
branches with roots in like manner 
proceed from these, and others from 
these again, each after flowering 
appearing gradually to decay. Per¬ 
haps the plant, therefore, would be 
more correctly described as having 
a simple stem, the only portion 
possessing in activity the powers 
of lifd^ing wh^ for convenience 
I have colliri a branch. This mode 
of prop^tion occurs chiefly at the 
lowest j^ts, or imme^tely below 
the 1^0 8})ecies certainly ' 

ne&ly to the E. donga. 

IlfWamitMag. t.611. and the flower 
jnRiy resembles it, but is distin- 
; JtoriiM by the form and size of tilie 
‘ central lobe of the labellum, and 


the fbrm of the leaves, which are 
never pointed, as well as by i^r 
more fl^y texture. 

1 am h^btod flir the plant .to M. 
Harris at Kio de Janeiro, smd to 
Capt^ Greham of H. M. Packet 
Service, who brought it to Europe 
in 1824. It has been kept in the 
stove, and otows freely among 
pieces of barL 

Eucrosia bicolor. 

The medmen in the Botanic Garden 
differed from the plant figured In 
the Bot. Mag. t. 2490. in having 
the involucre of igany nearly equu 
s^nents, the corolla of nearly an 
uniform red-orenge colour; in there 
being six flowers in the umbel; in 
its much more vigorous growth; 
in the filaments being united for a 
very little way only; and in the leaf 
appearing along with the flower. 
I cannot doubt, however, that the 
species is the same. 4 figure from 
our specimen is given in Hookeris 
Exotic Floi^ t. 209. from the ac- 
curate pencil of Dr Greville. A 
second plant which flowered with 
us, resembled this in all respects, 
excepting in the involucre, which 
hail 3 large undulated segments, 
and several smaller; in the appear- 
ance of two leaves at a time; and 
in the occurrence of several small 
abortive flowers which expanded 
before the others. 

The collection at the Garden is in¬ 
debted for these plants to P. Ne^ 
Esq. who received them from Mr 
Jameson, surgeon, Chili. 

Grevillea pubescens. 

Spec. Chab.—G. puhescei^; fblils el- 
liptico-linearibus integerrimis mu- 
^ronatis, pedicellis recuTvis,floribu8 
superioribus praccocioribus, stylo 
pubescen^i. 

DEHCRiPT..-.-Brana^ erect, round, 
pubescent. L^ves scattered, el- 
liptico-lincar, entire, when young 
revolute at the edg^ mucronate, 
pubescent, pubescence faarah on the 
upp»*surmce, softer beneath, mid- 
tu> distinct, veins obscure. Flowers 
in abrupt, terminal, secund ra¬ 
cemes. ascending, straight) 

S inch long). Perkmkh pale jrel- 
w, tomentose immediate ahove 
thenectarium, becoming brown in 
* withering, its segments remaining 
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united. G«nMfUiearljround,Bub< 
wedle, ffiteea; rather lo^r 
and muob etouter than the pedi^ 
oblinue, pubescent, flat in m)nt, of 
' neanT the same colour as the pe¬ 
rianth t oblique, flat, with a 
prqjecting point in the cent^ shin¬ 
ing, green. 

The s^s were sent bj Mr Fraser 
ftnm New Hdland ui 1824; the 
plant^were raised last year, and 
nave riready flowered freely in 
the greenhouse. The species be- 
lonffs to Section B. PTYCuocAaPA 
of Brown, linn. Soc. Trans. voL x. 
p. 172. and so nearly agrees with 
the description of G. aremruif that 
I should have heritated in consi¬ 


dering it fUstinct, had it not been 
for the recollection of Mr Moc- 
nab, the eiccelleiit Curator of the 
Royal Botanic Garden, who as¬ 
sured me that it was different from 
the plant which he once knew.at 
Kew under that name,—<ui obser¬ 
vation the truth of which has rince 
been confirmed by Dr Hooker, from 
a comporisou with a specimen of G. 
arenaria in his possession. The 
early period at which this shrub 
flowers, after being raised from 
seed, suggested the specific name 
of preecox; but Dr Hooker luiving 
sent to the engraver, under the 
name of G. pt^escens, a drawing 
kindly suppli^ by Ur GreviUc, I 
have adopted tins designation. 

Habonauria fimbriata. 


This very splendid species, along with 
many other rare American ^nts, 
I had t^e honour to receive from 
the Countess of Dalhousie, befiire 
her return to Canada last agtumn; 
and ma^fleent specimens 2 fret 
high, are now in flower in a cold 
frame. 


Heliophila arabioidetk 

Lenirus Cassia. 

’ ^ % 

Lobelia crispa. 

Spxc. Cbar.— L. orupa; spica ter- 
tninaU, fiiliosa^folils crispis, den- 
tato-serratis, sessilibuB, sup^ori- 
btts linearibus, acuminatis, infim- 
oribuB lanceolato-spathulatis. 

Drscript.-— Aoof fibrous (umualP). 
Stem eredt (8 feet high^, ^^erally 
rimple, angled, proper mfee milky, 
se rt tered, sesole, aub-am-. 


plexicaul, vdned, indistinctly pu¬ 
bescent, deeply tooth-serrated^ aer- 
ratures occaiuonafly toothed, wper 
leaves linear, pointed, gradual^ 
miniahing to the ^ctr^ty cf the 
qilke, crisped; lower leaves Ira- 
ceolato-spathulate, and less crisp¬ 
ed. Sptte very long. FUnoen so¬ 
litary, in the axils of the bne- 
tese. Peduncleg equal in length 
to the germen. Co/ye segments 
pointed, nearly as long as the tube 
of the corolla, dilated, serrated, at 
first reflexed, afterwards spread¬ 
ing at right angles, persUting, 
and becoming largn. Corotta mar- 
ccsccnt, limb lilac, fiiux ami tube 
white, 2 upper sopnents ‘small, 
linear, pointed, reflexed, 3 lower 
larger, ubovate, acuminate, spread¬ 
ing, the central lobe rather the 
smallest; ru^ lient down, straight, 
nearly cylindrical, wheu beginning 
to fiide, dell in its whole length 
above, and from its base nearly to 
the faux on each ddc. FUametOt 
flat, unconnected, hairy on their 
outer surface, white, with a slight 
tinge of purple on the outside. 
Anthers connected throughout, deep 
purple, hard. Pollen ymow. Cer- 
men green, partly superior, obovate, 
bilocular. Sij/le compress^, thick¬ 
ening upwards. Stigma oblique, 
deft transversely, pubescent round 
its base, segments revolute. Seeds 
very numerous, receptacle large, 
and attached to the centre of the 
dissepiments. 

Native of Mexico. Has been culti¬ 
vated in the stove, but suffers from 

K ent heat. Seeds were' received 
th from Lord Napier and l^fr 
Moir in 1825. 

Magnolia conspicua. 

Flowered well against the open wall in 
a sheltered situationtowar^t^end 
of March, and its fine large flowers 
bore without injury contmued and 
voy cold weather. 

Maxillaria arotkatica. 

Gen. Chsb.—B ot Rc^. foL 897- 
Spec. Char.— ilf. anmaSca t buflio 
» ovato compresso, foliis numerosis 
equitantibus, scapis radicalilnM, 
unifloris, labello semicylinflyqceo, 
lobo me^o mqjore denticuh^ la- 
bdlo intemo integerriino an^s- 
tiori. 
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DsacurTioir^—jRoBb fleshy, cyliii> 
dskaL JBulft ovate^ much oom- 
pDMKd, green, with two indistinct 
rounded anf^ on each side, l^am 
numerous, equituit,lanceolate, wu- 
minate,vbii^t green and shinixig, 
rifflng firom the Mue of the old bulb, 
and before any distinct bulb is 
formed at their origin. Seapeg se< 
yeral irom the base of the bulb, 
slender, round, jointed, having a 
marcescent brown sheath at each 
joint. Fbmen solitary. Perumth^ 
3 outer segments sprc^ng, green- 
ish^yellow, acuminate, pubescent 
on the inside near the base, espe> 
dally the upper one, which is lan¬ 
ceolate, the others ovate, dilated 
downwards, covering laterally the 
rounded base of the up, but scarce¬ 
ly involute, and here quite uncon¬ 
nected with each other; 2 inner 
segments lanceolate, pointed, re¬ 
flected at the apex, entire. Up 
semicylindrical, fleshy (as is tlic 
whole perianth, thoogh in a smaller 
degree), puliescent vnthin, parallel 
with the column, and loosely arti¬ 
culated with its elongated base; la¬ 
teral lobes small, their upper edges 
somewhat involute, their apices 
twned a little down ; middle lobe 
nearly as long as the inner seg¬ 
ments of the perianth, reflexed, 
rounded at its apex, and edged with 
minute teeth, altenuatecT at the 
base, inserted into the back of a 
broader internal lobe, which is 
quite entire, reflected at the mar¬ 
gin, and ascends in a point at 
each side, so as nearly to touch 
the lateral lobes towards their ex¬ 
tremities ; labellum and inner seg¬ 
ments of perianth orange-vellow, 
sprinkled on the inside with red 
dots. Column linear, pubescent in 
front, especially towards the top, 
beak^ above the stigma. AnOter 
terminal; poUen-masses 2, yellow, 
rounded, scarcely flattened, each 
furrowed in the ruter ride, attach¬ 
ed by very short' partial pedicels 
to the Biunmit of a flat white com¬ 
mon pedicel, which is rather longer 
than the mllen-masses, and is re-« 
fleeted underJhe anther-case ikom 
the beak of tne column, to which 
it^iffattoched by a round flat scale; 
anther-case blunt. Germm G-fur- 
Towed. 


The flowers ar&perfumed veiy like 
to Cinnamon, ^om which dreum- 
stance 1 have taken the trivial 
name. 

This very pretty parasite is a nktive 
of Mexico, where the bulbs were 
. procured l^ Lord Napier, and ob¬ 
ligingly communicated to the Royal 
Botanic Garden at Edinburg in 
1325. 

Medeola virginica. * 

Has flowered very &eely and in large 
quantity in a cold frame. 

Phlox nivalis. 

Pogoiiia ophioglossoides. 

This plant naving been presented in 

S quantity ny the Countess of 
ousie, formsatur^ and flowers 
roost freely in a cold frame. 

Pyrola umbellata. 

Protca melaleuca. 

PuKchkinia scilloides. 

Pyrethrum diversifolium. 

Stan herbaceous, pale greeny and co¬ 
vered with lax hairs which decrease 
upwards, leading shoot erect, many 
others arising in a circle from its 
base, diveigiiig, branching, and ex¬ 
ceeding the leading shoot in he^t. 
Leaves linear, dilated, but othiex- 
wise less pub^ent than the stem, 
pinnatifid in more than the upper 
naif pinnae indsed; nearly the 
lower half entire, ovate, semi^un- 
plexicaul; pinnatifid portion gra¬ 
dually diminishes upwards, and is 
entirely awanting in several of the 
uppermost leaves, whidi are quite 
entire, ovate and acuminate. Ptow- 
ers terminaL Calyx setU'globulary 
imbricated in two rows, the scales 
of equal length, at their edges, and 
especially at thdr rounded extre¬ 
mities, ircmbranaceous, transpa¬ 
rent, colourless (though reddish in 
the bud), every where else, like 
every part of the plant, except the 
flower, pale green; membranous 
terminations spread upon the back 
oftheray. FUinuqfOieSt^Bpread- 
ing, at length revolute, entire at 
the apex, pointed, wMte^ tinged 
with red along the rentre of the 
outside while in bud vMtk round¬ 
ed, yellow, florets funnel-shaped, 

^ tube nearly halfas long as ^elimb; 
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Umb divided toathirdof its length 
into five equal, acute seoments. 
FUamnk inent^ at the throat of 
the tube. Seeds angular, angles 
blunt Pappus simpfe, placed ob¬ 
liquely on the top of the seed, 
whichismore than double itslengtb. 
Stffk rather longer than the hmb 
in the tubukr florets, and woject- 
ing nearly as much beyond toe tube 
oftheligalatcd florets. S^gmad^ 
segments projecting, converging. 
Style and stigma awauting In 
many of the florets. The flor^ of 
the ray seem also generaU;p barren, 
and in them the stigma is small, 
and the segments diverging. Re- 
cej^aole pitted, hispid, and naviim 
a few long soft hairs. The [seeds 
were received from Mr Fraser, 
New Holland. 

Renealmia grandiftora. 

Sweet’s British Flower Garden, t.C4. 

Stylidium adnatum. 

, graminaefoliuin. 

Viola hcderacea. 

Roots branching. Stem very abort 
(4 inch), tapering, leafy, pr<M]ucing 
many very long, filiform, jointed 
stolons, joints sending down a per¬ 
pendicular branched root, and form- 
lug crowns from which other sto¬ 
lons proceed. Leaves petiolate, 
kidney-shaped, at first cucullate, 
afterwards convex on their up¬ 
per surface, nerved, smooth, but 
not shining, crenate or sinuato- 
dentate, fl-14 inch broad). Pe- 
Saks (2.U Inches long) grooved, and 
having a ridge in the centre of the 
groove. SHjndes generally two be¬ 
tween the^dnts of the stolonii^ lan¬ 


ceolate, acuminate, toothed. Pe* 
dunelee axillary, ei^ having one 
indistincf gnov^ generally longer 
than the petioles, procumnent, and 
somewiiat rolled when in ^It. 
Braetea 9 , slender, awKshaped, 
nearly oppqrite, placed in the 
middle of the peduncle. Cafyt 
persisting, l«iflets awl-ahiqsed, with 
very short q)ur8. CoroUa inodo¬ 
rous, resupinate, lowest petal the 
laigMt, ovate, concave, emaiginate, 
blue and beautifully veined, white 
at the apex, green at the baae^ 2 
side petals nearly linear, twist^ 

G ' sscent on the upper and lower 
of the inner sumce, blue from 
the base to the middle on the inside, 
nearly to the apex without, vein¬ 
ed; upper petals spathulate, re- 
fleeted, blue to near the middle in 
front, almost to the apex behind. 
Anthi^s nearly sessile, laiw, mem¬ 
branous appendage pointed (cleft?) 
brown. PoUen yellow. Gemen 
obovate. Seeds numerous, obovate, 
attached to the centre of the valves, 
block when ripe. Styk white, bent 
at its base, flliform. Stigfna white, 
tapering from the style, cleft, near- 
ly straight. 

The seeds of this plant were sent by 
Mr Fraser, colonial la|||anist at 
Sydney, New Holland, in 1824, 
and first raised last season. We 
were not told in what part of the 
country the plant is native. It 
has been cultivated in the stove, 
but is ii\jured by great heat, and is 
doing well in a cool frame, and no 
doubt will thrive in the green¬ 
house. It produces abundance of 
stolons as well as seeds. 
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CekiAal Phmomtn^^ from JvXy 1. to Octcher 1. 18S6, caktt- 
laUd Jbr ike M^'idian of Edinburgh, Mean Time. By Mr 
Gxobos ImkeS) Aberdeen. 

tlia ttanei m Inierted accnrdlng to tbe CIvfl Kdu>iilqg.the dayMimiiigatinldalght. 
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* At the true time of coigunction of Venus and Jupiter on the Ist day of 
August, their geocentric lon|ntude will be 164” SS' 24'^; tneir elongation 36” 22' 
54"; the geocentric latitude m Venus T 24",6; and of Jupiter 1” 6'49",2, both 
north; logarithm of the distance of Vpnus/^m the earth 0,0858477; and of 
Jupit^, 0,7940647. This will be an interesting phenomenon, as, owing to the 
effect of Venus's parallax in latitude, she will /trofrai^ be in contact with Jupiter. 


Celeiiiai Phenomena Jhm July 1. to Od. 1. 18S6. 177 


SEPTEMBEB. 


n. 

H. 

0 . 

ft 


’ ■* 


8. 

/ 

H 


• 

1. 

9 

8 


6 

5 ^ SL 

11. 

4 

1 

0 

6 

5^7 

1. 

21 

62 

30 

6 

59 

11., 

11 

.2^ 

40 

<j 

IfW 

E 

b 

29 

10 

% 

) New Moon. 

IE 

7 

39 

27 

6 

5^ n 

a. 

2 

35 

30 

6 

5y 

la 

5 

SH 

16 

O 

i Full Moon. 

». 

4 

47 

20 

6 

D«iijf 

la 

8 

50 

- 

(5 

ov 


6 

24 

49 

6 

DilTJ? 

21. 

10 

5 

- 

6 

(^•A Oph. 

ft. 

H 

50 

50 

6 

59 

E3. 

0 

8 

29 

6 

oc 

7. 

12 

54 

42 

6 

5«~ 

23. 

14 

19 

10 

0 

1 enters ^ 

7. 

17 

33 

48 

6 

5 ^ 

23. 

10 

23 

- 

6 

5C » ‘ 

7- 

32 

15 

10 

6 

5 MR 

24. 

0 

11 

30 

( 

Last Quarter 

7. 

22 

le 

34 

d 

i) 2/3 n\^ 

24. 

16 

21 

23 

c5 

5 » n 

8. 

0 

53 

6 

6 

5»R ! 

26. 

18 

43 

40 

6 

5 b 

a 

12 

10 

30 

6 

5‘(? 

27. 

13 

4 

8 

6 

J) 1 “ 2B' 

a 

33 

29 

35 

( 

First Quarter. 

27. 

14 

15 

10 

6 

D 2a OS 

9. 

4 

13 

43 

6 

5 f 

27. 

18 

50 

14 

6 

5 *■ 

10. 




9 greatest eloiig. 

30. 

19 

32 

13 

6 

5 V 

10. 

1 

27 

51 

6 

5 M ^ 

30. 

22 

4 

10 

6 

5 V 

la 

2 

4 

0 

6 

5 2 '^7 

30. 

22 

48 

15 

6 

59 


Times of the Planets passing the Meridian. 
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* Proceedings ^ tlw Rog^ai Sociefy ^Edinbuigh. 

F^:6, 1826.--^HEBE was read a Notice respecting the 
late severe cold in Inverness-shire and Aberdeen, as ccanmuni- 
cated to Dr Brewster in Two Letters from J. P. Grant, Esq. 
M. P., and George Fairholme, Esq. 

Feb. 20.—Mr Bald read a Notice on a Fine Sand found near 
Alloa fit for making Flint Glass. There was also read a Letter 
ftora Professsr Moll of Utrecht to Dr Brewster, on a New Island 
in the Pacific. 

March 6.—^A paper by Dr Brewster #as read, on the Re- 
fraedve Power and other properties of the Two New Fluids in 
Minerals. 

March 20.—A paper by Mr Stark was road, on Two Spe¬ 
cies of Pholas found on the Coast in the Neighbourhood of 
Edinburgh. And Dr Knox read a paper on the Size of the 
Teeth of the Shark. 

April 3.—There was read a paper on a Singular Phenomenon 
in Vision, by Mr Thomas Smith, Surgeon, Kingusuc. And 
» Notice by Dr Brewster was read on the Advantages of making 
Simultaneous Meteorological Observations in different parts of 
the Kingdom, on one or more days of every year. 

April 17.—There was read a Description of a New Re^ster 
Thermometer, without any Index, by H. H. Blackadder, Esq. 

May 1.—Mr H. H. Blackadder read a paper, entitled, Ob¬ 
servations on the colour and constitution of Flame. (This paper 
is printed in the present Number, p. 52 et seq.) At the same ^ 
meeting. Dr Brewster exhibited to the Society a new Monochro¬ 
matic Lamp. And a new Safety Gas^urner, invented by Mr 

W. Warden, was also exhibited. 

^ <0 

The Society adjourned till December. 


Proceedings vf the Wernerian NaUbrtd Histbry Society. 

^1.—PBOEESSOB Jamesox communicated a note 
^mperotures, observed by Mr Grant, at his seat of Ro- 
iurchus, in the Highlands pf Scotland, during the late se- 
Vire frost of January; the lowpst {^eing & below 0, and this 
,^trcme cold continuing for several hours. 
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The Frafeesor also gave m aceount of the occuneuoeiof phoa. 
phate of lime, in balls or concretions, in the bituminous shale of 
tile coal formation. ^ 

Dr R. £. Grant then read a paper on the structure and na« 
tui'e of the SpongiHa JHabUis, and exhibited recent specimens 
from the rocks and stakes on the east nde of Lochend, near 
Edinbiirgh. ' (This paper is printed in the Edinburgh Phillo* 
sophical Journal, vol. xiv. p. llS, seq.) 

There was exhibited to the meeting a collection of magnificent 
specimens of doubly refracting spar from Iceland, the property 
of Mr Witham, and collected, last summer, by Mr Rose and 
Mr Brown, from a gi’eat vein, about fourteen feet wide, traverse 
ing trap-rock of the nature of amygdaloid. 

Feb. 25. —The Secretary read Mr William Scott’s Observa> 
tions on the Climate of Shetland, &c., and laid before the meet¬ 
ing a Meteorological Journal, kept at Uiist, by Mr Scott. He 
likewise read a notice, communicated by Mr Trevelyan, relative 
to the numerous teeth of the rhinoceros lately discovered in the 
cave near Kent’s Hole, and also regarding the teeth of an un¬ 
known quadruped found in the same cave. 

Professor Jameson then read the first part of a paper, enti¬ 
tled, Remarks tending to explain the Geological Theory of 
the Earth.” 

March 11.—Professor Jameson read the concluding part of 
the Observations on the Theory of the Earth. 

The Secretary read an extract of a letter from Prof. Buckland 
of Oxford to Mr Jameson, regarding the lately discovered cave 
near Torqtiay, which has been considered as an antediluvian 
hyena’s den. Specimens of the bones, supposed to have been 
gnawed by the hyenag, were exhibited; and several members 
gave it as their o|>inion, that these bones had been gnawed by 
some quadruped; while others remarked, that, in some cases, 
the erosion in the middle of a bone was so great,^that it murt 
have snapped through, bad such erosion been produced by far- 
able gnawing. * 

The President exhibited to the meeting several large flower- 
buds- of the Rqfflesia Amoldi of Sumatra, with a oolouored 
engraving representing the flower* when fully expanded. It ww 
mentioned by Mr Amott, t]^it Mr B. Brown had lately pn>-» 

M ft 
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cured some seeds of this remarkable plant, in.a state fit for the 
examination of their structure, though- not for germination. (It 
has beei^ hitherto supposed to belong, along with Cytinus and 
Nepenthes, to the natural order Cytinem.) 

Dr R. E. Grant then opened a small mummy-case in presence 
of the Society: the case was brought from a catacomb in Upper 
R^pt, and had one end formed into the resemblanceiof the 
head of a cat. A few bones only remained; and Dr Grant was 
of opinion that they might be those of a small domestic cat, 

March 25 .—^There was read a paper by the Rev. Dr Fle¬ 
ming of Flisk, entitled, “ The Gcolo^cal Deluge, as interpreted 
by Baron Cuvier and Professor Buckland, shewn to be incoii- 
astent with the testimony of Moses and the phenomena of na¬ 
ture.^ (Printed in tlic Edin. Phil. Journ. vol. xiv. p. 205. et 
teg.) 

Professor Jameson exhibited and gave a general account of 
several gigantic specimens of the vase-shaped sponge, common¬ 
ly known by the name of Paterae or Neptune's cups; these splen¬ 
did specimens having been brought from the neighbourhood of 
the Mauritius. 

A very excellent stuffed specimen of the Crocodile of the 
Nile, 12| feet long, was also shewn to the meeting. 

Jpril 8.—There was read a notice of a shower of young 
herrings, which fell on the coast of Argyleshirc, contained in a 
letter from the Rev. Colin Smith of Appin to Professor Jame¬ 
son. (Printed in the present number of this Journal, p. 186.) 

Dr Grant then read an account of a new zoophyte from the^ 
Frith of Forth, forming a genus whibh connects Spongia and 
Alcyonium, and which he proposed to call Cliona; the species 
found on old oyster-shells in our frith being Cliona celata of Dr 
Grant (Printed in the present Number, p. 78.) 

Mr Stark exhibited four drawers, containing a very comply 
and beautifulSuite of the numerous varieties of Ortrea opercu- 
laris found in the Frith of Forth. And Mr Bald gave an inte¬ 
resting account of the great'coal-field of South Wales, and laid 
before tl^e meeting several very uncommon specimens of coal, 
ironstone, Welch-rock (a sort of micaceous sandiatone-dag), and 
ore of titanium. 

>■ At this meeting, the followyig i)pw members were admitted : 
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BnimniT. 

John Geddes, Esq. miningi^ngineer, Edinburgh. 

George Lees, Esq. teacher of mathematics to the Military Academy. 

iroii'BisiomT. 

Geo. Edw. Fierc, Esq. of the Gydach Ironworks, Brecknockshire. 

Thomas Buchanan, Esq. Hull, author of *< Acoustic Surgery." 

Joseph Came, Esq. Cornwall, author of ** Mineralogy of Cornwall.** 

Gejc> Cuming Scott, Esq. master of the Anglo-Mezican Mint at Gnanaxata. 

H. Stirling, Esq. Captain in the Hon. East India Company’s service. 

rouiOH. 

M. Adrien de Jussieu, Paris. 

M. John Hoeper of Gottingen. 

M. Achille Richard, Paris. 

Jpril 22. —The Secretary read a memoir on the arrange¬ 
ment and nomenclature of Univalve Shells, and on the structure 
of the animals, by Charles Collier, Esq. Stafl-surgeon, Ceylon. 
He also read the introductory part, and gave a general account, 
of an elaborate and learned monograph of the genus Allium, 
comprehending 133 species, by Mr George Don, A. L. S.— 
Profe.ssor Jameson then read a communication on the Snakes dP 
Southern Africa, by Dr Andrew Smith, assistant-surgeon 98th 
Hegiment, and superintcndaiit of the South African Museum. 

Ma^ 27. —The Secretary read an Account of a rare fish, the 
Sciapna Aquila, taken in the Shetland Seas. (This is printed 
in the present number, p. 135. cf seq») 

Dr Knox read a Notice respecting the presence of a rudi¬ 
mentary spur in the female Echidna of New Holland. (Print¬ 
ed in the present number, p. 130.) 

Dr G^ant read an Account of the motions of the ova of 
Campanularia dichotoroa, Gorgonia verrucosa, Caryophyllea ca- 
iycularis, Spongia panicea, papillaris, cristata, and of Flumu- 
laria falcata; and stftted, that, in all these zoophytes, the mo¬ 
tions seem to bo produced by cilise distributed over their sur¬ 
face. (This paper is likewise printed in the present number, 
p. 150. et seq.)^ , 

There was read at the same nyseting an Account, illustrated 
by coloured drawings, of the Holothuria tubuloso, by Dr Col¬ 
lier, sti^-surgeon.—The Society then adjourned ibr the season, ’ 
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SCIENTIFIC INTELLIGENCE. 

MATUBAL PHXLOBOPH.Y. 

I. lAeuUnmt Dmrmnmd an the means of JiuMitating the 
OhservfUwm of Distant Stations on Geodesical Operc^wns,/-^ 
There was lately read to the Royal Society of London, a paper 
on the means of facilitating the observations of Distant Stations 
in geodesical operations, by a highly accomplished engineer, our 
friend and former pupil. Lieutenant T. Drummond, Royal En> 
gineers. A committee of the House of Commons having re> 
commended to his Majesty's Government, in 18S4, the accom- 
plishraent of a new survey of Ireland, the author was entrusted 
by Lieutenant-Colonel Colby with the contrivance of means for 
obviating the delay which usually occurs, in connecting the sta¬ 
tions in triangulation in this country, from the frequently unfa*- 
vourable state of the weather not permitting the ordinary s^- 
nals to be seen from distant stations. To remove this inconve¬ 
nience, as far as day observations were concerned. Lieutenant 
Drummond had recourse, in preliminary trials, to tin-plaies, as 
substitutes for regular heliostats; and the advantages derived, 
from applying, even in this rough way, the principle of reflec¬ 
tion, as suggested by Professor Gauss, led to the invention of an 
instrument described in the paper, which was used with much 
benefit lost season in the survey of Ireland. It was also desira¬ 
ble to have some method of connectiiyr the stations during the-* 
night. For this purpose, Bengal and white lights had formerly 
been employed by General Roy, but the use of them had ^ven 
way to that of Argand lamps, their light being concentrated, and 
Tweeted towards the observers, by a parabolic mirror. These, 
however, had ^pen found to answer but imperfectly; and Cedo- 
nel Colby and Captain Rater, when connecting tlje meridians of 
Greenwich and Paris, in 18S1, with aIm. Matthieu and Ara- 
go, empli^ed die light of an Argand lamp, with four concen* 
trio wicks, concebtrated by a lens. This apparatus,* however, 
was found to be, in many respects, objectionable; and the para- 
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bulic reflector still appeared to be the most eli^ble means of con¬ 
centrating the light. With the view of obtaining a powerful light, 
Lieutenant Drummond first tried vairious pyrotechnical prepara¬ 
tions, and afterwards the combustion of phosphorus inr oxygen 
gas; but he found, in all these, that the light was ill defined, 
and otherwise unsuited to the object in view. He then had re¬ 
course to the light emitted by some of the earths and metallic ox¬ 
ides, when ignited by the flame of alcohol, urged by oxygen gas. 
Taking the light of the brightest part of the flame of an Argand 
lamp as unity, and effecting the comparison by the method of 
shadows, he found the light given out by quicklime, when under 
this treatment, to be equal to 37; that emitted by zircon, 31 ; 
and that by magnesia, 16. The best kind of lime for the purpose, 
is chalk-lime, which admits of lieing turned readily into smidl 
balls, having a stem, and to which the regularity and truth of 
surface can be given, which are essential to the production of 
the well-defined image, necessary for the perfect use of the con¬ 
trivance in geodcsicai operations. This lime, when the experi¬ 
ment is most successful, emits a light exceeding 83 times that of 
the briglitest part of the flame of an argand lamp. In the fo¬ 
cus of the paralKilie reflector, at the distance of 40 feet, it is al¬ 
most too dazzling to look at. From the perfect success which 
attended the employment of iliis mode of illumination, on one 
occasion in Ireland last year, it is ex|)ected that it will enable 
the officers to complete the connection of distant stations with ' 
celerity, and in the most satisfactory manner. Various applica¬ 
tions of it are contemplated ; among others, the conneeflon of 
the meri^n of the Edinburgh Observatory with that of Dub¬ 
lin, taking Benlomond as an intermediate station. 

♦’ MCTKOUOLOGY. 

%. Deceptim*occasioiicd bp Fog .—When at San Bias, a port 
at the entrance of the Gulf of California, in J^nuaiy 18S4, I 
had occasion, in compqpy with several of the officers of the ship 
in which I then s»ved, to visit thf town of Sepic, situated about 
fifty miles inland. The first eighteen or twenty miles of our 
joum^ was over a low, swampy, flat, covered thickly with trCte, 
so as to obstruct the view in every direction. Afterwards, we 
began to ascend the mountainous tract that terminates the low 
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lurtH stretching along the coast. On reaching the top of the 
nearest ndge» which was dear of trees, we stoj^ied to look aroimd 
and, to our astonishment, we perceived, as we thought, the 
sea lashipg die base of. the hill on which we stood. As we had 
caleulated on having accomplished upwards of one-third of our 
journey, we were bewildered at this unexpected drcumstance, 
and so convinced were some of my companions, that it was the 
sea they saw stretdied out before them, that they indstdl our 
guide had mistaken the road, and led us along the beach, instead 
of taking a direction directly inland. The line of the horizon 
appeared distinctly marked, and tlie vapour seemed to roll on 
the beach like the gentle motions of the waves, when slightly 
urged by light and variable winds. Indeed, so striking was the 
deception, that it was not before I had examined the phenome¬ 
non steadily, for some time, and reflected on the im}x>ssibi]ity 
of the sea being so near, from the direction ire had taken at the 
outset of our journey, tliat I becfime ccnivinced of the whole 
being an illusion, caused by the reflection of the sun's rays, from 
a dense mist that hoverc'd over the plain we had passed T but our 
guide (an English resident at San Bias) had great difiiculty in 
eonvindng one or two of my companions, that their eyes had de¬ 
ceived them, and tliat the ocean they were observing was an 
ocean of vapour instead of water. A heavy rain had fallen the 
evening before, and the moisture, suddenly converted into va¬ 
pour, by the powerful action of a tropical sun, we conjectured 
to be the cause of this remarkable appearance. The vapour ap¬ 
peared to hover close over the tops of tlie trees; as, on observing 
it steadily for some time, we .saw one or,.two of tlje taller trees ' 
breaking through it, having die appearance of distant islands in 
the oceai^" 

8. Apjpprent nearness Objects .’—The deception of distance 
in these plains is even more remarkable than it .is upon water, 
there are so few^objects wherewith to measure space, that the eye 
is^wiMered, and quite put to fault. I^rranemb^r, upon look¬ 
ing from the caravanserai at Moscliaeoor, from whence points, 
in the vid^ty of tlie next stage (Soo) are to be seen, I ^uld 
have,judged a small water reservoir on the road to be but two 
miles dis^mce; it was twelve in reality: and a »nall knob upon 
the shoulder of a hiD somewhat*further, (four miles 1 should 
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have said,) turned out to be twenty. On leaving the caravan¬ 
serai at Muxood-b^gH^ we clearly discerned the wdOLs of Ko^- 
moiidiah, elevated by refraction; and though the real distance 
was full twenty-five miles, it did not appear to be five: instances 
evea. more remarkable, particularly when looking from a*height, 
mi^ht be quoted. This deception has a more unpleasant effect 
than can be conceived ; for the weariness of the body and mind, 
harassed^by the dull unvarying scene, is exasperated by prolonged 
dsuippoiiitment; as the same objects, never altering in size or 
propinquity, seem to the jaded traveller to recede rather than 
advance, as he slowly winds along."— Preiser's Travels. 

4. Mira,ge in Persia .—“ The wonderful effects of the mirage, 
and the phenomena it produces, have fre([uently been the theme 
of admiration with travellers; but it is almost impossible to con¬ 
ceive the extent to which these prevail upon the wide and levd 
plains of these countries, when the air, in a state of rapid undu¬ 
lation, causes every objec;t near the surface to tremble into forms 
as uncertain and evanesc^ent as the eddies that produce them. 
A distant* mountain, in the space of a minute, will assume, first, 
perhaps, the form of a lofty peak ; this, after rising to what ap¬ 
pears a prodigious elevation, will thicken at the top, and spread 
into thrit of a large mushrcMun, with a sleniler stalk; the top will 
tlien split into several spires, and then all will join into a solid 
table shape. Tills is extremely piiz/ling to a surveyor, who de¬ 
pends upm the peaks of mountains as objects from which to form 
his triangles; for he may be thrown many degrees out of the 
true line, by trusting to an observation under such circumstances. 
In other instances, a mucVbank, furrowed by the rain, will ex¬ 
hibit the appearance <if a magnificent city, with columns, domes, 
minaretl, and pyramids, all of which flit as you approach ; till, 
to your utter confusion, they dwindle into a heap of earth, per¬ 
haps not ten feot high. Numberless have been the mist^es 
made of asses with lioys on them, for dephants^nd giants, or 
well mounted ty:x)ps of imvalry; sheep and goats for camels and 
dromedaries; and tlie smallest bushes for fine forest-trees. There 
is sometimes great beauty, and much that is amusing, in the va¬ 
riety of phenomena produced, but they not unfrcquently involve 
the weary travdler in great disappointment."— Fraser's Travels. 
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5. Shower Fishes in ArgyUshire,-^^* The rare occunsence 
at suc^ falls renders them so remarkablsy as to berememberad 
after kmg intervals of time, and even after every circumstmooe 
oonneoted with them is forgotten. When any phenoin«K>n is 
|iot ocmsidered in- its relation to any particular cause, few will 
attend to its possible relations to preceding events; and fewer 
still will esteem it of such importance as to treasure u^ the ob¬ 
servations which they might have happened to make, even al¬ 
though these might be of great importance, in illustralingekhe 
nature and causes of the circumstance observed. 

It is thus, that, though the testimony of many has enabled 
me to ascertain, that a shower of herring-fry fell in Lorn; about 
the year 1796, yet I have not met with any who could inform 
me of the particulars concerning it. 

Ill the same district, and near the same place, on a small emi¬ 
nence above Melford House, a shower of herring fell in 18S1, 
in every respect so large and good, that the tenants by whom 
they were found were induced to send some of them to their 
Iwidlord, then residing in Edinburgh. In regard to the state 
of the weather, 1 could learn no more than that it was exceed¬ 
ingly boisterous; Avhile the hill on which tbe^ were found is 
exposed to the south-west wind, which blows along Loch Mel¬ 
ford, an arm of the sea in whicli herrings are frequently found; 
and, os far as I know, the only one in this quarter in which the 
fly is commonly and successfully used in fishing them. 

In the month of March 1817, strong gales of wind from the 
north were experienced in Appin. Upon the evening of the 
secmid day of their continuance, rmi) fell in abundance; amf 
next day being very warm and sultry, some children observed a 
large quantity of herring-fry scattered over a moss a little to the 
north-east of the ferry of Shien. There nflght have been about 
;||pbree barrels or more of these, and measuring from to S 
mches in length. Now, the place in which th^ were found is 
only about SOO yards north of Lochcreran, an ^m of the sea 

e g east and west, fron) which severals suf^sed the fry 
la^e been raised. The wind, however, being from the 
renders this a seeming impostiMlity; and it« may, -per¬ 
haps, be more safely concluded, that they must have be^ qect. 
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«d from the lannhe Loch, another arm of the sea, extending' 
sondi-weBt and north>east, about three miles north of the plhee 
in which they were found. A range of moorland, about 800 
feet above the level of the sea, intervenes; but it is eaaer to 
suppose the cause which ori^nally elevated* these fry to be so 
powerful as to carry them this height and distance, than that 
they should obtain a course contrary to the general body of ^ 
air. They exhibited no appearance of being bruised by the fall# 
nor was there any thing which could induce them to believe that 
water had fallen at the same time.”— Letter Rev. Cdim Smiffh 
of Jppin to the Editor, 

6. Shower of Herrings in GaUoway. — “ Macchirmore, or 
the Head of the Macchirs *, for indeed there is not much white 
ground above it, pertains to Dunbar of Macchirmore. It is 
atuate upon the east side of the river of Cree, one mile distant 
to the south from the town of Monnygaffe; and here is the first 
ford of the water of Cree, except that betwixt ICirkmabreck and 
Wigton, of which more hereafter. This ford is five miles, or 
thereby, in recta linea, to the nortliward distant from Wigton. 
In the moors of this parish of Monnygaffe, not many years since, 
at a place called La Spraig, not far distant from the water of 
Munnach, but sixttjgp miles distant from the sea, there fell a 
shower of herring, which were seen by creditable persons, who 
related the story to me. Some of the said herring were, as I 
am infonned, taken to the Earl of Galloway's house, and shown 
to him."— Andrew SymsorCs Large Hescriptum of Gediawayy 
1684. Edinh, 1823,' p. 31. 

7. Shower of Herrmgs%in KlnrosssJdre. —Mr Arnot informs 
me, that, about a year ago, a shower of herrings fell near Loch 
Leven; it came in the direction of the Eritli of Forth, and the 
herring are conjecturlHl to have been blown out of the water of 
the Frith, and carried by the wind across Fifeshire, to. the place 
where they were found, in the vicinity of Loch L^ven. 

8. Shower (^Shells ip Ireland. — “ I send you another in¬ 
stance of a shower of shells, which fell at Monastereen, in the 


• Macbsmfbr is not ^ the Head of the Macchirs,” but the Great Machar, or 
level arable district. The Head of the Machara would be Ceann*a>Mhachoir.—Brnr. 
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county of Kildare, a few days ago. At this time the tides were 
re|]i 9 |rkably high, and the sea exhilated marks of unusual dis¬ 
turbance. 1 regret that 1 can send one only of these shells.” 

9* CtHours of Lf^tnlng .—The colours of lightning that ac- 
c^panies thunder high in the atmosphere, are yellowish white, 
sometimes reddish, seldom pale green; but in low thunder, the 
lightning is bluish or pale violet.— Kastner* 

10. Meteoric Stones .—^Earthy meteoric stones are com¬ 
pact and grey coloured, and either contain, besides finely disse¬ 
minated native iron, no other constituent parts, as in those of En- 
nsheim, Aigle, Lissa, &c.; or they are composed of diffe¬ 
rent mineral substances, arranged in granular concretions, as 
is the case with the meteoric stones of Stannem and Juvenas. 
The meteoric stone of Juvenas, according to Mitscherlich, is a 
granular, crumbly, compound of augite (which also occurs crys¬ 
tallized in cavities of tlie mass), labradorite (Labrador fel¬ 
spar), a yellow foliated mineral, and a metallic mineral, re¬ 
sembling magnetic pyrites. The resemblance of this meteoric 
stone to the greenstone (dolcrite) of the Meissner Hill in Ger¬ 
many, is very striking; and not less so to some varieties of 
greenstone from Hammersfiord in Iceland. That the white mi¬ 
neral in the meteoric stone is not comino(||ifelspar, is proved by 
the re-entering angles formed by the cleavages in the twin- 
ciystals. 


CHEMISTRY. 

11. Effects of Mineral Substances on Animals .—From th§ 
experiments of Professor Gmclin of Tubingen on the action of 
mineral substances on animals, it results, ]. That mineral sub¬ 
stances, very nearly allied to each other,^ as baryte and stron- 
tian, are yet very different in the effects they produce on the 
animal bbdy. S. That, of the different metals*injected into the 
vascular systeiA, three only occasioned coagulation of the blood, 
via. muriates of barytes, uranium, aud*palladinfn; which three 
nietals d^r very much in thbir chemical constitution. 8. That, 
M(hen effromate of potash is introduced, under the sldn, iu- 
foj|||||^ular substance, it affects the bronchial ^kem, occa- 
'piPHg increased secretion of mucus, and also inflammation of 
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the conjutu:dva. 4. That the oxide of osmium occaaons 
speedy vomiting than any other metal. 5. Thai sulphate of ihaji. 
ganese injected into the vascular system, occasions a powerful ac¬ 
tion of the liver, causes inflammation of that organ, and increases 
veiy much the secretion of the gall, so that the larger ves^s 
become of a yellow colour. 

IS. Salts assume different primitive forms, accordmg k> Idte 
menstruum in lehich they crystaUlse. —We are informed, that a 
German chemist, Dr Wollner, has found that one and the come 
salt assumes d^erent fundamental or primitive forms, accord¬ 
ing to the nature of the Tuiuor in which the crystals are formed. 
In illustration of this statement, he says, that, when a stnall 
portion of solution of sulphate of iron is poured into a solution 
of alum, and the whole allowed to crystallise, the sulphate 
of iron assumes the octahedral form of the alum, although these 
octahedral crystals contain scarcely a trace of alum. 

13. Cwnpmmd for preserving Snhdaucesjrmn Humidity.-^ 
When a mixture of one part of oil and two parts of resin is 
forced, hy the application of a high temperature, to penetrate 
porous substances, as building-stones, [ilastcr, &c., it renders 
them perfectly impermeable to moisture. 

14. Inconveniences of the pressure apparatus for Cooking,-^ 
In the military establishment of Carlsnihc, the alimentary sub¬ 
stances are cooked in vessels composed of tinned iron, in which 
the temperature can be augmented by pressure. M. Geiger has 
detected in all the substances so prepared a small quantity of tin 
and lead, which varies according to the nature of the substance 
cooked, and the time if has remained in the apparatus. He 
thinks that ^he continual presence of these metals in the food ta¬ 
ken by the same persons, although they may exist in but very 
snail proportions, must prove hurtful to their health. 

15. Carbondte of According to Bischof 13^ 

parts of water dissolve 1 part of carbonate of nfegnesia,. whirfi 
is 4 larger portion than stated by Dr Fyfe, who found that it 
quired 2632 ports of water to dissolve 1 part of carbonat#' pf 
magnesia. > v ^ -1? 

Wi -CIUmges that take place in the teadure of dff&rpnJt. psM 
fubaUmees tn the course of -Common burley^ugar when 
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Awh made is transparent, and exhibits no particular structure; 
but kept for some time it loses its' transparency, and, by a 
change, of the arrangement of its particles, its structure gradu¬ 
ally changes from compact into steUvktr radiated. This case is 
anidogous to changes we have observed in minerals, which, al- 
dwugh solid, and without any particular structure, in the course 
of time acquire a particular structure, such as the fibrous, radia¬ 
ted, or foliated. 

17. Constituent farts'qf Magnesia/n Limestonesfrom, the vi- 
ankty qfJedburgh, as ascertained by Mr WiUia^ Coplaid. 


Carbonate of Lime, 

• 

'kS 

60 

53 

Carbonate of Magnesia, 

- 

33 

35 

15 

Carbonate of Iron, 

- 

16 

8 

«7 

Alumina, 

- 

6 

7 

5 



100 

100 

100 


18. Analysts of a Powder which is sold in Paris under the 
name of Colour, and used in giving trinket gold the colour of 
fine go/d.—Cupidity and ignorance have often issued in com¬ 
merce, under different names, a multitude of more or less noxi¬ 
ous substances, to which extraordinary properties have been at¬ 
tributed ; and the cretlulous public, having no suspicion of the 
dangerous qualities wliich these substances offen possess in a 
very high degree, and according to which they exert a specific 
agency, are frequently exposed to the most serious accidents. 
Secret preparations of this kind cannot be too well made known, 
nor can too much publicity be given to their composition, and 
the analysis that may be made of them, the knowledge of the re^ 
suits of which maybe so eminently useful to society. The powder 
which the trinket-manufacturers used to apply for tlif purpose of 
colouring gold, was composed of marine sidt, nitrate of potash, 
id alum; but, for some time back, another substance has been 
vended, the composition of which is different This powder is 
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Of pure White Oxide of Areenie, 2.135 
Alum with a baae of Potash, 4.190 

Marine Salt, ... 13.560 
Oxide of Iron and Argil, - 0.115 

*0gr. 

If this powder be rcaily used for colouring gold, as I have 
been asspred, the oxide of arsenic, I should tliink, can have no 
effect in that way.— M. J. L. Casaaeca. 

Note M. D'Arcet,--^\ have several times liad occasion to 
examine the saline composition known under the name of C€l(mrf 
which is employed by the toymen for giving to trinket gold the 
beautiful yellow colour of fine gold. The following is the 
suit of my analysis in round numbers; 


SaltjKtre, 

40 

Alum, 

25 

Sca.salt, 

35 


100 


I was not aware tliat any change had been made in the com¬ 
position of this mixture. If tlie powder examined by M. Casa- 
seca be now used for colouring gold, it can only liave been 
adopted of late, and since fashion has introduccH.1 the taste, and 
rendered necessary the employment of variously coloured alloys 
of gold with silver, cojjper, iron, antimony and platina. M. 
Casaseca's observations appear to me to be very important, and 
will, without doubt, induce authorities to adopt mc'asures of ad¬ 
ministration for obliging the persons who prepare, vend, or em¬ 
ploy the new composition p* question, to employ all the neces¬ 
sary precaulions against die danger arising from the use of a- 
mixture containing so much oxide of arsenic .-—de 
Chimie et de Physiquep Mar. 18S6. 

• 

MINEBALOGY. 

« 

19. Gay~lMS^,^A. new nuneral, under this name, is de¬ 
scribed, mid its analysis ^ven in the, Annales de Chimie and de 
Physique for March 18S6. It is a hydrated bicarbonate of linm 
and soda/ the fdlowing being its constituent parts: carbonil^ * 
of lime 82.85; carbonate of soda 34>.76; water 32.29=100.4)Q;; 
analysed by J. B. Bousidngault. ft occurs in crystals dissemina- 

A ® 
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ted through a bed of clay, which covers the natural carbonate 
^ soda, c^ed urao, at Lagunilla, a small Indian village to the 
foijith-east of tlie town of Merida in Spanirii America. 

. . ^^^^itaniumfageiieralingrediientinFelspars and Serpentines. 
-Peschier, in Ann* de Chem. and de Phys. March 1826, finds, by 
experiments, 1st, That Titanium is a constant constituent part of 
felspars and serpentines; 2d, That serpentines, likefeIsQprs, con- 
tun an alkaline principle. And he adds, that his researches de- 
BBonstrate that the greater number of primitive mountain rocks 
^tain titanium, and that the metal is more generally distrib^ited 
in nature than is commonly supposed. The glmsy felspar Pe- 
schicr finds to contain both potash and soda. 

21. FluidsinCavities o/jl/iTwrroZj.—-Many beautiful specimens 
of amber, containing cavities more or less filled with water and 
air, arc drawn and described in Scndelio's llistoria Succinorum. 
Sokolow, wc are informed, on breaking a rock crystal in 
which a fluid was inclosed, heard an explosive noise, and re., 
marked that the hand-tow el in which the specimen was held 
when breaking it, appeared in several places as if acted on by an 
acid. (Communicated to Leonhard by Von Struve). 

GEOLOGV. 

t 22. Contested passage in Tacitus. —In Tacitus Ann. Lib. xiii. 
0.67., it is s£ud, Sed civitas Juhonum socia nobis, malo impro> 
viso afflicta est; nam ignes, terra editi, villas, arva passim corripie^ 
bant,'” &c. This passage some consider as an historical proof of 
volcanic eruptions on the Rhine and iatlie Eifel,—an opinion not 
in the least probable. Wc are disposed, with Nees von £sen- 
beck and otliers^ lo.refer the whole to some muir of heath bum- 
n ing that had taken place near Cologne. ^ 

83. HiUs Jbrnted hy Springs. —The wells of Moses, near to 
.|fuez,j|||||d, iccording to Monge, the remarkable appearance of 
. JuUf by brings. The eight wells of th]s watering pjlace 

v<aU,.jpcp|(r on Ute summits of ^mall conical hillocks, having Orater. 
duped holblrs at top, forming basins, in which the water coliepts, 
laiid. firenn which it flows downwards in natural ravines The 
behest of^ these hillocks rises 40 feet above thqi surrounding 
country. In it the spring has long ceased to flow. The other 
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seven springs shew how these elevations are gradually formed. 
In other countries, esf)ccialiy in Iceland, Trinidad, Kamtschatka, 
8sc. appearances of the same description, but on a large scale, 
occur. The quantity of matter during tlic, course of even one 
year, brought from the interior of the earth, and deposited on 
its surface, by the agency of springs, is truly enormous. What 
must be the quantity during the course of a few centuries.^ 

24. 0» fJte manner in which Ammcmiaeal Salts are formed in 
Fo/lcanoe^.—It is well known, that muriate and sulphate of ammo¬ 
nia are met with incrusting and intermixed with volcanic rocks, 
thus shewing that, in these situations, they are of volcanic 
origin. Some geologists have been puzzled for an explanation of 
the mode of formation of these salts. The following, founded on 
Mr Faraday's experiments, may be considered as sufficiently plau> 
sible. The hot lava, which arialysis shews to contain alkaline hy¬ 
drate and also iron, coming in contact with water, a decompori- 
tion takes place; the nascent hydrogen of the water unites with 
the azote of the atmospherical air, and thus ammonia is formed, 
and this alkali meeting with muriatic and sulphuric vapours, com¬ 
bines, and forms muriate and sulphate of ammonia. 

ZOOLOGY. 

25. Whetle hilled in the River St Laurence, 600 miles from 
the Sea.—^*^ The steam-boat Lady Sherbroke, arrived on Friday 
from Quebec ; the passengers on board reported, that they had 
been followed to within a few miles of this city, by a large sea 
monster. Some supposed it to be the famous sea-serpent, while 
others bt^ieved it a whale or grampus; however, all concuiTed 
that it was a fish of a very large kind, stating the length to be 
from thirty-five to eighty feet. In the evening of Friday, the 
monster rose alongside of the steam ferry-boat, which plies from 
the Cross (two*miles below the city), to Long Guile, and ap¬ 
peared to be nearly the length of the boat. OnsSaturday morn¬ 
ing, two entei^rising'c^ptains, Brush and 3^yinour, with a crew 
of eight men, went down in the long boat belonging to the steam¬ 
boat. About three miles below Montreal, they had tlie satisfac- 

.tioxf- the fish rise and blow. They immediately pulled for 
his tract, and soon came alongside, when the harpooner fixed 
the dart into him.—Now a scene took place, which surprised 

* I » 
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thosa who bad colleeted on shore. The current running with 
great rigidity, it is not common to see a boat propelled up stream 
with any swiftness; but the whale, for so we must now call him,, 
darted with the boat in tow, up the current, at the rate of ten or 
twelve miles an hour. The whale, perhaps not wishing to ap¬ 
proach too near the city, soon tacked about, and stood down for 
Long Point, and remained towing the boat, until near 12 o'clock, 
going where he pleased, and drawing the boat much faster than 
those in her were accustomed to travel even by steam. Finally* 
the harpoon gave way, and the whale for the present made his 
escape. The party, however, are determined to make a second 
trial to-morrow, when they will be liettcr supplied with proper 
instruments. Hundreds were assembled on the shore to witness 
the attack and chase, and certainly it was a novel one to see a 
whale 600 miles up from the sca-board. Much credit is due to 
Captains Brush and Seymour for the promptness and energy em¬ 
ployed on this occasion. Captain Bunker, of your city, who 
commands the Malsham steam-boat, will be up to-morrow, and 
by him we may hear something farther.—Montreal is about 120 
miles above the termination of the tides, and about 300 miles 
from salt water.-7%e Whale caught. On Sunday last a great nuin- 
bar of boats were very early on Uic alert below Grant's island, 
watching the motions of the whale. He was repeatedly seen very 
near the boats, but not sufficiently to allow them an opportuni¬ 
ty of striking him. At about 9 or 10 o’clock, the steam-boat 
Laprairie, with several persons on Ixmrd, c^e down the cur- 
. rent, and it is thought, by those who were present, frightened 
him, and occasioned his running up the river, passing several 
boats, until, from some cause, he was induced to slacken his pro¬ 
gress, and to drop backward down the river, until be struck 
the boat navigated by Captain Brush, Mr Young, and senne 
other persons. Mr Young then seized the opportunity and 
thrust ^jjjiarpooti with main force into his body, Meetly behind 
the first Bn. Never was a thrust more effectual.* Mr Young, 
.' OS it were, stpod over him when the wound was made. He im^ 
nfflUi Ud y veered about, and went down the stream with great 
TOjpilfity. Shortly alter he turned and proceeded up the ctur^t 
St Marie, and takh^ the southern channel through whidfi the 
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Laprairie steam-boats ore navigated, he dashed about in 
breakers opposite the town for nearly two hours. The move¬ 
ments of the boat could be plainly seen from the harbour; and 
wc seldom ever beheld a concourse of people equal to diat 
which crowded the embankments. The whale then proceeded, 
further up the river, and would in all probability have visited 
Laprairie had not the shallowness of the water prevented. Du¬ 
ring all this time the persons in the boat were enabled to wound 
him with lances continually. At last, exhausted and unable to 
resist the stream, he again took the Erection towards the foot 
of the current, and continued his course to Bocherville Islands, 
where he was killed and sunk in three fathoms water. Yester¬ 
day morning the New Swiftsurc towed the carcase to this place; 
and we understand that he will l)c exhibited this day in a build¬ 
ing constructed for the purpose. We are pleased that Captain 
Brush and Mr Young were the successful competitors in this 
.’<port; as their former exertions and perseverance seemed to en¬ 
title them to be the favourites of Fortune. The dimensions of 
this creature are 42 feet 8 inches in length, 6 feet across the 
back, and 7 feet through fnmi the back to the belly. He is of 
the spec^ies called by the whalers Finners.'^-^Eairact^a iMUr 
from Montreal, dated Sepiemher 13. 1823. 

26. On the Siliceotis Spicula of two Zoophytesfrom Shetland.'-^ 
On examining the siliceous axis of two zoophytes lately present¬ 
ed to me by Dr Fleming, and discovered by him on the coast of 
Shetland, 1 have fqj||nd that their spicula agree exactly in form 
and arrangement with those represented by Donati, as occurring 
in the Alcymium primum Dioscoridis, and Tethya spharica, of 
that author. « The spicula of both are siliceous, as stated by Pal¬ 
las, who compares them to asbestus and to pumice; the same was 
observed by Montagp, who generally terms such spicula asbes¬ 
tine. In the one* of these species, named by Dr Fleming Cyio- 
7iium MuUeri, we observe the interior composed of two forms of 
. spicula; one slender, long, and fusiform; the other thidc, and 
branched at one end, into three short curved rays; and the outer 
coverii^ of the zoophyte is composed of regular minute siliceous^ 
pnSi^sely as figured and described by Donati, in the Ah^. 
pr. Dior., (Donati. mar. Adriat, Pl. IX). In the other spemes,. 
named by Montagu Spongir\pUosa, and by Dr Fleming Tethya, 

*x 2 
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pilQfa, the axis consists solely of radiating fasciculi dT slender 
fusilbrm spicula, as very accurately represented by Donati (PI. 
X.), ii) the 7 ethya spharica. Pallas mentions the former of 
these zoophytes as very common and large on the shores of the 
Cape of. Good Hope; Dcnati found it common in the Adriatic; 
the latter zoophyte is likewise mentioned by Pallas as not uncom- 
nobn at the Cape, and Donati found it adhering to varioua ma* 
rine animals in the Mediterranean. Should these two zoophytes 
from Shetland be found to agree in their recent state, with those 
described by Donati, to wliich they have the closest resemblance 
in Uie structure of their dried axis, they will afford new and strik¬ 
ing proofs of the favoured situation of these remote islands, be¬ 
yond the 58th degree of north latitude, for the growth of zoo¬ 
phytes, most of the largest British species of which are already 
known to abound on their indented and rocky shores, (see Wem. 
Mem. vol. i. p. 560, et seq.); and the occurrence of these two 
inhabitants of the Cape of* Good Hope and of the Mediterra¬ 
nean, would lead us to suppose, that the temperature of the Shet¬ 
land seas is much influenced by the heated waters of the great gulf 
stream from the Equator. Had DonatPs example been followed 
by succeeding naturalists, in describing and delineating the forms 
and arrangement of the ultimate spicula, particulariy in zoo- 
phytes, like our present species, which have never exhibited any 
trace of polypi, much of the present uncertainty would have 
been removed from the natural history of the species, and much 
more light would now have been thrown oi|..the nature of these 
mysterious heings.'^^-rContrntmicationfrom Hr Grant 
37. Hutmre NatureUe des Mammferes .—Of this«work, con¬ 
ducted by GeoftVoy St Hilaire and Frederic Cuvier, we have 
lately been favoured by a perusal of the first number' of a 4to 
edition. The folio edition is nearly oom{4eted; and rwhen so, 
will contain 860 coloured plates, many of which"represent objects 
not before figured. The great size of this edition, and its ex¬ 
pence, amounting to about L. 85 at Pani^ not suiting private in¬ 
dividuals, it has been thought proper to commence a 4to edition 
jl^reduc^ price; this, when complete, is calculated to cost 
' scH^y more than 30 guineas. We have just been fafUiiieidrtfy 
a perusal the first number di cahier^ Betwixt it and the foUu 
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edition we l)elieve there is no material difference. The pla^ 
are coloured witli the same care, and nothing is suppressed in the 
text One slight difference there is, and we believe it must, by 
all, be considered an improvement; the generic characters con¬ 
stitute each a separate article, placed at the head of the descrip- 
tions of the species, in place of, as in the folio edition, being em¬ 
bodied in one of the latter. All the figures (well executed in li¬ 
thography) arc exact, both in the proportions and colours. The 
first number contains the two genera Orang, (PitJtecm Cuv.), 
and Gibbon {Hyhbaies llliger). The species described and 
figured are the orang-outang female (Pithccus saiyrm). The 
Siomang (Hylobates syrulactyliis), the Wouwou, male and fe¬ 
male ( H. agUis and the Ounko, male and female (H. Lar.) 

28. Cot&s^ Horses and Sheep, fed on Fish in Persia^-—The 
cows have humps, and resemble those of ineba; milk, butter 
and ghee, are very abundant, and good of their kind. This is the 
more remarkable, as the cattle have but little pasture in the 
neighbourhood of the town; and it is cirLain, that one chief ar¬ 
ticle of their food is driedfsk, a little salted ; the cattle become 
very fond of tliis, which, with pounded date stones, is all they 
get to eat for a considerable portion of the year. iTie natives 
assert, that, so far from the milk being spalcd when the cattle 
feed on these things, they drink modi more water, whkdi in¬ 
creases both the quantity and quality of the produce Horses 
and sheep, as well as cows, are fed on tliis diet, and thrive equal¬ 
ly well upon it.—Ff^er'‘s Travels. 

29> Swiftness of Animals.-^ Trotting match at Anwell, 


» 

Min. 

Sec. 


Min. 

Sec. 

A Horse Three Miles in 

13 

30 

A Mare Three Miles in 18 

80 

Qo. * 

11 

10 

Do. 

18 

85 

^ Do. 

Hi 

8 

Do. 

11 

59 

Do. 

11 

13 

Do. 

18 

20 

Do. 

1« 

16 

Do. 

13 

8 

One Mile 

3 

50 

OneMIe 

4 

8 

' Sixteen Miles 63 ' 

1 

Sixteen Miles 

66 

B 


The horse broke into a gallop in the 2d mile, otherwise tire 
1L6 miles yquld have been done within the hour. Theii^ip>' 
was,beat in the 14th mile. The m .tch took place over 3 irnjj^ 
of ^und,'each duryihg feather weight. 
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JSlO. Foot race on Clapfuim Ccwtwion.—-The runner, a York¬ 
shire nian ; the distance 10 miles; a mile was measimed oil*; there 
were nine turns, for which 27 seconds w*cre allowed; and added 
to an hour. 

* Min. Sec. Min. Sec. 

1st Two Miles run in 11 33 4th Two Miles run in 11 37 
td Ditto, 11 38 .5th Ditto, II 40 

3d Ditlo. 11 36 -«— 

Total 57 58 
Winning by 9 99 

60 27 

31. Insects. —Ill tile same manner that the aK'liincal insect is 
cultivated in America and elsewhere, the English have set ago¬ 
ing a cultivation of the gall insect, which produces the lac resin 
in India. There is another gall insect in China, the Pc-ltu 
which also procures a fine wax, of which candles are made.— 
Journal de Pharmade, Mar. 1826. 

32. Mildeto in Barley. —This affection, which is attributed by 
M. Decandolle to a fungus, and is considered by many others 
as a malady resulting from humidity, is regarded by Mr Mar¬ 
tin Field as tlie consequence of the puncture of an insect of the 
genus M^lsca., when the seed is yet in a pulpy state. This in¬ 
sect does not deposit eggs in the pulp, nor are larvie in fact 
found there. It is the irritating fluid jixiured into the puncture 
that causes the appearance of this blackish excrescence, and 
communicates noxious qualities to it.— Ibid. 

33. Taming Mr Neale,-5i /3 said, has succeed¬ 

ed in America in taming rattlc-siiake^ by means of music, so as 
to prevent them from doing any harm. This aut&or asserts, 
that they really possess the power of enchanting aKiimals, or of 
rendering them motionless through terron: for he says he has 
seen on example even in his garden. The effluvia of these rep¬ 
tiles has nothing nauseous in it. 

84. Geckoe%usedJbrcalching Flies. —In Java, the inhabitants 
rid themselves of flies in their apartmdhts by means of geckoes, 
a species lizard, named from their cry tol’e and gogdk^ which 
-rcantinually pursue these insects for the purpose of fee^J gLu p o n 
them. 

35. Heart </«; Frtg* used'Jbr Poison. —The Javanese, it is 
•said, also employ the heart of the frog named KadoJc-kessc, for 
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preparing a poison. The blood of other reptiles is also consi¬ 
dered as voiomous, and is used for poisoning daggers'(»* krisse^ 
It is known that the blood of a frog is employed by the Ameri¬ 
cans for producing variegated feathers in parrots: some of the 
feathers are plucked out, and the place where they grew im¬ 
bued with the blood of the reptile, after which there are produ¬ 
ced very beautiful feathers of various colours .—dt 
Pharmeu^f Mar, 1826. 

36. Jlfara5of««.-»Thc beautiful feathers so much in request for 
ornaments, under the name of Marabous, belong to the tailof cer- 
tiun storks, the Ciconia Marabou. These birds ore tamed and 
kept in large flocks in Bengal, and the islands of the great Indian 
Archipelago, and aflbrd so extensive an article of commerce, 
that many of die natives subsist by it. The,{flumes of Ciconia 
Argdla in Africa, and those of some other species, are inferior 
in beauty, and less esteemed. 

37- Irish Elk.^ &iany facts prove that the quadruped popu¬ 
lation of Great Britain, Ireland, and even of some of the neigh¬ 
bouring large islands, was, geologically conridered, at a compa¬ 
ratively recent period, very diflerent from what it is at present. 
But these changes do not appear to have been conflned to quadru¬ 
peds alone; for particular species of birds, formerly inhabitants of 
this country, have disappeared, and their fossil remains, we doubt 
not, will be found in our newer clays, marls, and calcareous 
tufias and sinters. These alterations in our native quadru¬ 
peds and birds, must, vre maintain, have been accompanied by 
similar dhange^' :x«the lower classes of animals, and the time is 
not distant when we ^all have enumerated, as occurring in the 
newer diluvial deposites, fossil amphibia, fossil fishes, and nu¬ 
merous fossil avertebral species, formerly inhabitants of the land 
and waters of our European empire. It is indeed probable, 
that not a century passes which is not marked in this country 
by the loss of some species, not only of animals, but also of 
plants, and the acquirition of others. An* extended view of 
this subject *aftbrds a series of historico-gcological facts, that lead 
to many beautiful views in regard to the history of those changes 
tl^t have taken place, and arc still going on, among the .ani¬ 
mals and vegetables, and also in the climate, of the ei^i. The 
most striking of our recently lost quadrupeds is unquestionably 
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the Jrkh EUe, tlie fossil remains of which are found in alluvial 
depQsites of comparatively modern date. Many years ago, 
skulls, and nugle bones of this gigantic and degant species were 
collected, and described by naturalists, but it is not more than 
four or five years since nearly jierfect fossil skeletons were met 
with. Of these, two only have been preserved, the one-depo¬ 
sited in the Boyal Museum of the University of Edinburgh, 
the other in the collection of the College of Surgeons in Dublin. 
As the spedmeain die Edinburgh Museum was for a time the 
only one in any collection, we had a drawing and engraving 
made from it, and of which a copy is given in the present num¬ 
ber of the Journal (Plate II.) It is 6 feet high, 9 feet long, and 
in height, to the top of the right horn, 9 feet 74 inches. Re¬ 
mains of this deer have been met with not only in England, 
Ireland, and the Isle of Man, but also in France, Germany, 
and Italy; and in all these countries in similar gcognostic si¬ 
tuations,—thus shewing that the species, in all probability, 
lived about the same time in Britain, Ireland, and the Conti¬ 
nent of Europe. 


BOTANV. 

38. Pluvial Trees .—In die old accounts t>f travellers in Ame¬ 

rica, related also by TheWet in his Cosmography, mention is 
made of a tree which attracted the vapours of the atmosphere, 
and resolved them into rain among the parched deserts. These 
accounts were regarded as fabulous. In Brazil there has been 
found of late a tree, the young branches of \^lii(;h exude drops 
of watCT, w'hich fall almost like rain. This tree, to which Lean- 
der has given the name of Cuhea pluviosOf is referred*by M. 
Decandolle to the genus CcestdptTda^ belonging to the family of 
Leguminosm, in his Prodromtis, vol. ii. p. 483^ Other vegetar- 
bles also, such as Calamus rotang^ and the climbing lianas, the 
vine, and other sormentaceous plants, afiord drops of water in 
abundance, at thei period of the sap, especially when they arc 
cut. “ * 

39. l$en8iBve Tree. —The gentis Ceesalpinia, which furnishes 
the dyewoods of Femambucca and Sappan, also presents ^s p ^ 
dies,'the leaves of which are nearly as sensible to contact, as the 
sensitive plants of Malabar; it is the Coesalpima mimosoides of 
Lanjarck. 
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40. Poisoning ry' Ptento.—Vegetables are susceptible of losing 
their contractile faculty, from the action of the distilled water 
of rose-laurel, as Carradori observed: Thus, the distilled water, 
or still more the volatile oil of rose-laurel, destroys* the whole 
jiower of contraction possessed by the capsules of Momor^'ea 
Elaterium, and Bahamina Jiortensis. M. Marcet of Geneva, 
on applying an aquebus solution of opium to sensitive plants 
and othei%, observed that it also destroyed the action of vegeta¬ 
ble life. Whence Carradori concludes, that plants have con¬ 
tractile muscular fibres, and M. Marcet imagines, that vegeta¬ 
bles possess something analogous to a nervous system, since the 
first of these poisons operates upon the contractility, and the se¬ 
cond upon the sensibility, in animals as in vegetables. 

41. Leguminosa. —By this time, perhaps, the second volume of 
the Prddronius Systematis universalis Rcgni veg-etabilis is in 
the hands of most botanists in Kurope; but few, we believe, 
will find it an easy task to study it. The arrangement, although 
founded on the principles dcvelo})ed by Brown our countryman, 
and Browij in Germany, becomes extremely emlmrrassing to the 
student who has not carefully perused these, and other memoirs 
tm this difficult order. To obviate these difficulties, and to ex¬ 
plain the various reasons which induced him to change so many 
of the hitherto almost universally received genera, Prof. De Can¬ 
dolle is engaged at present in publishing a separate work * on the 
subject; we allude to the Memoires sur la Jamille des Legumi, 
neuses. These memoirs were originally read before the Society 
of Natural History of Geneva, and were intended to be inserted 
in the Memt^res du Mus.^dHist NaturcUe. Their great ex¬ 
tent, and the number of plates (when complete, there will be 
seventy plates and fourteen memoirs, forming a volume of about 
500 pages quarto), prevented such being carried into effect,— 
fortunately for tlie botanists who do not find it convenient to 
take that voluminous and expensive work. We ^ve only yet 
had a perusal ofothe six first memoirs. The first is on the ge. 
neral characters of the Leguminosse„ taken from their organs of 

' * Puiiu^Hed by Belio, Hue des Matburins, S. I. No. 14. Paris. 
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vegetation* and fructification. ..On boUi of these, Decandoliehas 
presented us with an account of all that has been discovered by 
others, or by himself. The following is a concise view of what 
he has sud on the first point; and, it must be recollected, that, 
without the aid of his plates, it is impossible to enter into any 
details. The roots arc nearly all fibrous and branched, but, in 
some annuals, simple; sometimes they are tuberous, and sub¬ 
ject to three Afferent modifications. The stems are eilccedingly 
varied, from a tender annual to a tree of sixty feet high; but 
the branches are usually either longitudinally striated or angled. 
The leaves seem to present very striking difierences. The first 
leaves, or lobes of the cotyledons, are either opposite or alter¬ 
nate ; but, in maturity, the leaves of nearly all the species of 
the family arc alternate. As to thdir composition, they are cither, 
(1.) eimply pinnated, without an odd one; (2.) simply pinnated, 
with an odd one; (3.) palmated; (4.) twice or thrice pinnated, 
which have very rarely an odd leaflet. That the number of times 
the pinnation takes place is irregular, Decandolie happily illus¬ 
trates in Plate I. by the genus Gleditsia. M. Decandolie denies 
that the Leguminoso! have simple leaves, but he enumerates six 
different ways by which a leaf really compound may be taken at 
first sight for a simple leaf. It has been long known, that what 
many take for a simple leaf in this family, is only a dilated petiole, 
or what Decandolie calls a phyllodium. The hairs and glands 
on the Leguminosac present few variations; but the spines very 
many.—On what regards the fructification, we must refer to the 
book itself. Of the disposition of the flowers, the soldering of 
the sepals and petals their regularity or irregularity, the coni- " 
binations or number of the stamina, we can ^ve fio short ac¬ 
count; nor shall we enter upon the proofs brought-forward that 


the T^miminosflCj when they have only^ one carpell, have so 
only oy abortion of some others. The second^ memoir is on the 
germination of this family. This memoir is full of interest, and 
teiiSt to shew that die germination ought to be closely attended 
to in the classification of these plants; und we are even furnished 


* This term, as &r as we know, has no other mure precise 
it refers to all the parts of a plant, except those concerned with the flowers 
and fruit " 
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by the author with an arrangement which might be derived solely 
from the germination; in some cases it is artificial, but for'the 
most part natural. The comparison of the Leguminosm with the 
families with which they are allied, occupies the third Inemoir. 
I'heir relation with the Terebinthacem and* Rosacese are fully 
pointed out; but although we have no wish to unite them with 
either ^ these two families, it scarcely appears to us that any de¬ 
finite characters arc yet pointed out, which can be at all of service 
to the student of the artificial method. We believe, however, 
that this will be again taken up in a future memoir. The fourth 
memoir is on the mutual relations of the Leguminosse, and their 
subdivisions. The fifth memoir contains a review of the tribe 
called Sophorem, while the sixth is devoted to that of the Lo- 
te«. These two last, to many, are the most interesting that 
have yet appeared: each genus is passed under review: the 
characters of the new or little known genera are developed; and 
if the old ones arc divided, or the species changed to others, the 
reasons arc entered upon. We understand that, in the subse- 
ejuent memoirs, other tribes will l)c treated in a similar manner. 


ARTS. 

4S. On the IkiMiiy of En^ish Silks afid Cottons to becotne 
Jbxkd; and on the superiority of the Silks of France, and the 
Cottons of India m that respect .—The cause why English silks 
or satins do not retain their colour or whiteness, so long as those 
of French manufacture, cannot reasonably be attributed to the 
change of climate, as, in that case, it should equally affect both. 
Silks or eatins of Fredch manufacture will be found as fit for 
use, after ^ period of twelve or fifteen months, as when first im¬ 
ported ; while those manufactured in England, will have so 
completely changed, as to be rendered useless for any article of 
dress. The ^hite will have assumed an unsightly yellow tinge, 
and the coloured Avill lx; found to have faded considerably. It 
is probable, Itiat the ^ult originates, in a great measure, from 
the method used in extracting tlic varnish or gum from the raw 
silk: and, perhaps, also from smne slight inattention in the pro¬ 
cess 6^ bleaching it afterwards. It can scarcely be thought 
that so delicate an article as si]k, must not suffer, more or less. 
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from exposure to the action of sulphurous acid gas, or immersion 
in acid, according to the degree of strength or purity of the sub¬ 
stance used, as well as from the leh^h of time the article is sub* 
miUed to thC action of the gas or acid. The silks manufactu- 
itd at Madras, are all of an' imprfect white, but last much 
Itmger than English or French. The coloured silks are scarce¬ 
ly inferior, and stand as well as the best of European nmnufao* 
ture. The scarlet, purple, orange, and other silk shawls, from 
Bangalore, are really beautiful, and the colours permanently 6x« 
ed. It 18 also worthy of remark, that the Englisli long-clotlis, 
mblKns, jaconnets, &c. never retain their original whiteness for 
any length of time, but assume a yellow tinge, which they do 
not recover by any process of washing. Some pieces, after a 
few washings, are full of small holes; and it is an incontestible 
fact, that one piece of good northward 36 Penijum, will wear 
out three pieces of the best English long-cloth. No chemical 
process is used for giving their cloth an artificial whiteness: 
they are delivered from the loom dirty and brown, and when re- 
tuihied from the washerman are as white as snow. The ad¬ 
vantages which the English cloths possess, are, that they are 
much cheaper, and have the threads of a more even texture, and 
more regular. If some more attention were paid to the mode 
of bleaching, there is no doubt, then, that they wmild be of 
much greater consideration, and in more request than th^ are 
at present. The mode in which the bales of cotton for exporta¬ 
tion are usually packed, may also in some measure account for 
the evils above mentioned. It is the generid custmn to com¬ 
press a considerable quantity of cotton into a very sn^ll com¬ 
pass. This is dfected by means of strong, massive iron frames, 
and powerful screws of the same metal, so that the cotton is 
found to be almost a solid niass. Although' much space may 
be thus saved on ship-board, it is fwobable the cotton must be 
id same way injured. If this be really the case, the natives have 
decidedly a very Material and obvious advantage the manu¬ 
facture of dc/thB,^Abri^dJhfm a communicoHoa^in^filFs Be- 
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48. Fisheries (^NerifmndJA'nd and iLoftrarfor.—The Ameri¬ 
cans send about 2000 fishing vessels to Labrador alone., Allow 
that each vessel takes away 1000 quintals of fish, = 2,000,000 
quintals = 100,000 tons; each vessel carrira from 12 to 15 
men, = 25,000 to 30,000 men; the number of seamen required 
afterwards to carry this fish to t'le various markets in the two 
hemispheres is very considerable. They carry on the fishery 
extensively at other parts here.—The French employ mai^ 
thousand men in this fishery ai Newfoundland; and a propor* 
rion of seamen to carry part of their fish to markets.—The 
British: The resident fishermen of Newfoundland are ntft equal 
in numlier to il e American fishermen who come to the neigh¬ 
bourhood to fish. About 4000 British seamen are employed to 
carry the 60,000 tons of fish to market.— W. E. Cormackf £jtq. 


List of Patents seeded in England from Ath February to 
May 1826. 

Feb. 4. To R. Rigg, Bowstead Hall, Cumberland, for a new Condenting 
Apparatua, to be used wltb the apparatus now employed for ma¬ 
king Vinegar.” ^ 

7. To J. C. Gamble, Dublin, chemist, for ” an Apparatus fbr tbe Con¬ 
centration and Crjrstallisaticm of Aluminous and other Saline and 
Ciyatallisable Solutions, part of which apparatus ipay be applied 
to the general purposes of evaporation, distillation, inspissation, 
and desiccation, and especially to the generation of Steam.*' 

To W. Ma¥hew9 Union Street, Southwoiir, and W. Wbite, 
'^Cheapside, hat-manufacturers, fur an Imisrovement in the ma- 
qpftcture of Hats.” 

To H. Evaks, harbour-master of. tbe port of Holyliead, North 
Wales, for ^ a method of rendering Ships and other Vessels, whe¬ 
ther sailing or propelled by steam, more safe in cases of danger 
by leakage, bil^ng, or letting in.water, than as at present eon- 
stmeted.” * „ 

Th'B. Cook, Birmingham, brass-founder, Ibr Improvements in 
making Files of variouB desoriptions.*' 

II. To W. WAHnEv, Crown Street, Finsbury Square, &r “ Improve, 
.ments in the process of extracting from the Peruvian BaA me¬ 
dicinal substances or properties, known by the name of Qiriwiwji. 
and Cinchonine, and prqNiring the various salts to which these 
substances may serve as a basis." , 



SQ6' Li*t of En^ith Patents. 

To J. lb HiOGiKSy OxSotA Street, for Improvements in the con. 
* stniction of the Musts, Yards, Sails, Rigging of Ships, and smaller 
Yessels, and in the Tackle used for working or navigating the 
« same.** 

18. To B. Newmabch, Cheltenham, and C. BoKxnn, Gloucester, bra- 
Kier, for ^ a mechanical invention to be applied for the pwrpose 
of Suspending and Securing Windows, Gates, Doors, Shutters, 
Blinds, and other apparatus.** 

To J. Wai.tf.b, Luton, Bedfordshire, 8traw4iat manufodturer, for 
“ Improvements in the manufacture of Straw-plait, for making 
Bonnets, Hats, and otlier articles.** 

To C. Whit I. AW, Bayswater Terrace, Paddington, medical bota¬ 
nist, for “ Improvements in administering Medicines by the 
agency of Steam or Vapour.’* 

To A. Buffum, Briilge Street, hat-manufocturer, for “ Improve- 
ments in the process of making or manu&cLuring and dyeing 
Hats.” 

2{i. To J. Fbasfr, Houndsditch, engineer, for “ an improved method 
of constructing Capstans and Windlasses.” 

To B. Newmaucii, Cheltenham, for “ certain inventions to pre¬ 
serve Vessels and other bodies from the dangerous effects of ex¬ 
ternal or internal violence on land or water, and other improve, 
ments connected with the same. 

To B. Newmauch, Cheltenham, for “ a Preparation to be used 
cither in solution or otkenvise, for preventing decay in timber or 
other substances, arising from dry-rot or other causes.” 

Mar. 4. To J. Fbaseb, Houndsditch, engineer, tor “ a new and improved 
metliod of distilling luid rectifying spirits and strong waters.” 

To R. Midoxey, Horsforth, near Leeds, for “ a Method, Ma- 
chine, or Apparatus, for conveying {lersons and goods over or 
across rivers or other waters, and over valleys or other places.” 
To G. Ahdertok, Chickheaton, Yorkshire, worsted-spinner, for 
“ Improvements in the combing or dressing of Wool and waste 
Silk.** • 

I 

14. To J. Nevii.le, New Walk, Shod Thames, engineer, for new 
and improved Boiler or Apparatus for generating* Steam, with 
less expenditure offhel.” ^ 

To N. H. Mahiceer, Great Guildford Street, Southwark, chemist. 

for “ a new Preparation of Fatty Substances, dtad the application 
j^hereof to the purposes of affording Light.’* 

April 18. ^ J. Bi^uhohah, Norfolk Street, Strand, civil engineer, for ** an 
improvement or impm%'emcnts in t>.c Construction of Cooking 
A'^ratus.” * 

To .K Rowbotham, Great Surrey Street, Blackfriars Road, hat- 
* manufacturer, and R. I.eoyd, Strand, for ” a certain^methothefri 

preparing, uniting, combining, and putting together, certain ma¬ 
terials, substances or thin;^, for the purpose of being made into 
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hats, caps, bonnets, cloaks, coats, trowscrs, and for wearing ap¬ 
parel in general, and various other purposes.” • 

22. To W. Woon, Summer-Hill Grove, Northumberland, for “an 
apparatus for destroying the inflammable air in mines.” , 

25. To J. P. Gillespie, Grosvenor Street, Newington, for “ a new 
Spring or combinarion of Springs, for the purpose of forming an 
elastic resisting medium.” 

To S. Beowx, Eagle Lodge, Old Brompton, for “ improvements 
' on an engine for eifectiug a vacuum, and .thus producing powers 
by which water may be raised, and machinery put in motion.’* 

To F. II*\LLii>AV, Ham, Surrey, for “ an apparatus for preventing 
the inconvenience arising from Smoke in Chimneys.” 

27 . To J. Williams, Commercial Road, ironmonger and ships' fire- 
hearth manufacturer, for “ im])rovements on ships* hcartfa.s, and 
apparatus for cooking by steaiik” 

To W. Choice, Strahan Terrace, auctioneer, and II. Gibsom, 
White Conduit Terrace, builder, Islington, for “ improvements 
in machineiy for making bricks.” 

29 . To C. Keneeby, Virginia Terrace, Great Dover Road, Surrey, 
surgeon and a]K)thecary, for “ improvements in the apparatu.s 
used for cupping.” 

.^^ay 2. To J. Goulbiko, Comliill, liondon, engineer, for “ improvements 

in the macliines used for carding, stubbing, silvering, roving, or 
s]iinning cotton, waste silk, short stapled hemp and flax, or any 
other fibrous materials, or mixture thereof” 

6. To A. BiTFErux, .Favin Street, hat-mnnu&cturcr, and J. Mac- 
CARBY, Cecil Street, Strand, for “ improvements in steam-en¬ 
gines.” 

To Sir R. Seppikos, Somerset House, for “ improvements in the 
construction of Fids, or apparatus for striking topmasts and to]i- 
gallantmasts in ships.” 

To W. Fekeeb, Busliell Rents, Wupping, car|)euter, for “ an im¬ 
provement in *machmery for curing smoky, and cleansing foul 
chimneys.” » 

To %.. Allabb be la Coukt, Great Winchester Street, for “ a 
new instrument, and improvements in certain well-known instru¬ 
ments, applicable to the organ of sight.” 

To J. SciiALLEK, Regent Street, ladies' shoemaker, for “ improve¬ 
ments in the construction or manufacture of clogs, pattens, or 
substitutes for the same.” 

8 . To E. Hearb, St Leonard, Shoreditch, chemistf for “ a cm-tain 
new cOfhposition to be used for the purpose of washing in sea and 
other water.” 
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Mttr. 20. To WiLiiAU Thom sox and «Tames Thobisok, of Fountainbrldge 
Street, Edinbui^h, cabincUnialcers and joiners, for an invention 
of** a Series of Machines, and certain Implements and Tools ca¬ 
pable of performing cabinet-makers* work, joiners* work, and car¬ 
pentry work, and which machines and instruments or tools may 
be applied with advantage to various similar purposes.** 

21. To William Eeskike Cochuake of Regent Street, in the county 
of Middlesex, for ** on Improvement in certain Cooking Appa¬ 
ratus.’* 

May 6. To Samvel ISuown of Eagle Lodge, Old Brompton, in the county 
of Middlesex, gentleman, for ** certain Improvements on his for¬ 
mer patent for an Engine or Instrument for effecting a vacuum, 
and thus producing powers by which waters may be raised and 
machinery put in motion.** 

To Henrt Richaeuson Faxshawe, of Addle Street, in the city 
of London, silk-embosser, for ** an Improved ^paratua for spin¬ 
ning, doubling, and twisting or throwing silk.** 

To .Tohn Mart I xeav junior, of the City Road, in the county of 
Middlesex, engineer, and IIenr y William Smith, of Laurence, 
Pountney-Place, in the dty of London, Esq. for on invention of 
** certain Improvements in the manu&cture of SteeL”. 

9. To William Parr, of Union Place, City Road, in the county of 
Middlesex, gentleman, fur ** an Improvement or Improvements 
in the mode of propelling vessels throu^ the water.** 

To JosEEH Alexaxder Taylob, of Great St Helens, in the city 
of London, gentleman, for ** a new Polishing Apparatus for 
household purposes.** 

20 . To Frakcis Molixevx, of Stoke Saint Maiy, in the county of 
Somerset, gentleman, for ** an Improvement in Machinery for<* 
spinning and twisting silk and wool, and fbr roving, spinning, 
and twisting flax, hemp, cotton, and other fibrous aubstances.*’ 

To Alexamoer LiAmb, of Princes Street Bank,*in the dty of 
London, and William Suttill, of O^i Brompton, in the coun¬ 
ty jof Middlesex, flax-sjnnner, for ** Improvements in machinery 
■■ 4 flw pieparii^, drawing, roving, and qdnning flax, hemp, and 
waat^dlk.” 

26 . To. Thobcab Shaw Bbaxubsth of Idveipoo^ in the county of 
Eancaater, Esq. barrister at law, flfr ** an impmv^ mode of con- 
^Btructlng Wheel Carriages to be used on Rail-roads, or for other 
afmiiar purposes.” 

fjir- To Joseph Eve, of Augustus Georgia, in the Uni!ii8d Stsrtes of' 
America, now residing in Jeidn Street, in the dty of London, 
engineer, for ** an improved Steam-Engine.” 


, P. Neill, Printer. 
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BiographiciU Memoir the late CnniariAK SmiTtt, M. D* 

NaturcMit to the Congo Eapedv^on. By Baron Leopoid 

Von Bitch. 

Obeistian Smith, son of a wealthy proprietor in the ndgh- 
bouriiood of Dram in Norway, was born on the 17th October 
178/1. Under the prudent management of his father, his talents 
were early imfiilded; and in his fourteenth year, he was sent to 
the schod at Koogsberg, which enjoyed a welLnleriled r^u- 
tation. Here be made such progress in his knowledge of the 
anoent languages, that, in a short time, he wrote Xfatm widi 
almost as miudi famliQr as his mother-tongue. As early as 1801, 
hwfother fmt him to Cbpenhi^gen, where the cdebimt^ Vidil,' 
soon &idaa^ what a profident ought be made of him, becaBse' 
hiaocHifisdlpr and friend, and determined him to devote himself 
exclusively to the stifdy of Botany. The Imowladge of Mosses 
and X/sehene,, sp*dmodant mhis native.ooimtry, had espswaSy 
attracted, his attention; to wluch be was the nape lUUy deter-' 
mine^ tlm ^Ks^oreiy of Eoiae pltiits, tiB utdtnown,' in' 
the ndjg^iboiiiliamiof lus native city, vdAdtk were jpven fo the* 
world in lhe BWa Damea. Not iB the advantaga he ss^sysfr 
for aei|inRng'pmedeal knowledge as a phyaichin,.‘‘lB the ma^ 
nagsmeat, from the year 1804, pf the'Frtdttiek*s Ho^bditi 
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Copeidiag?B, couid him from.aofBomfMBiying his friends 

w4; Wimnsk^old «ii their b«feiiHi;nl joum^ into 
They exf^ored some of the most.impenrioue'^leys 
wSif 4^fiouatry, Aod made « nomher of new.,discoveries and 
in ,1807, the breaking ont of the war between Denmark, 
S^land and. Sweden, obliged the friends to return to Ccqpen^ 
hagen* Smith proceeded again into the mountains 43f. Tepemark, 
and brought from thenoe so many unknown mosses, and lichens, 
thati^^frmn . that time, he became known to all the, botanists of 
t]^ l^rth^si^d Iris,reputation ampng them yiw tlneuebyiliilly 
e(d|ld#(hed. . 

,f«Went of scientifb resources brought him back tq €npeiiba> 
gej^ji .during, dm misfortunes of his native country., Ko sooner, 
however, was quiet restmed, than be hastened again , ipto the 
mountains of the north, and undertook, in 1812, a most niduous 
jflproey idimugh Tellemark and Hallingdal, over ibe chain of 
inountnips dpwn to tlie west coast These mountains were little 
l^infn,evea in the country itself. Their height,had nevev been 
measured; their productions never been described; and little 
laiirefyras known of them tlian from tlic accounts of,the J&uigues 
nyi|, ^]aiigera to wbicb the peasants of Hardanger, wes?i.eKpesed, 
whep they proceeded with the productions c^; their^vulleyftjUver 
the ir||n8U to Eongriierg. Smith, incited in the Iri^eet d'^vee. 


byttUf stfikiug end comprehensive views of Du mhokit iiegntding 
^gct^raphy.of plants,wlridi have liad so deridedapindHeBceon 
tha rci^urdiee.jof ,botanists, examined theae.m<xWhHUB4{} thooa. 
pfl^both of m attentive naturalist who generabaes^as^^ 

^4 ^ ^ experienced^. botanist) frotn whose. porifOiithe 

mqtestirii^tj^ escape v,andw^,thei^by.^l^^ givo 
thk.jouFnay* fjlrich roBHun ape pf the 


.ite hghv .^4 .fhe..v^ afppwWiift 4iftijj(#oik 

.Tp.tbu sci«ece^wiot^ fili spifwwr 

uMglls,^ with continual, plear.aod. feteiie.mea. 
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ther. The mitt of on almost perpetiid^y ealls forth a muiti* 
tade leaves attdl itowers, arhidi wmM seaxteljr be expected in 
so-^nortlierfl a latitude. On the contrary, on the other jAdtd of 
the iiKMiiituBs,'the sea always open, moderates'the sevmity of 
the whrter, and the constant winds from the west and soath, 
coming over the ocean, heighten the temperature the coasts. 
But cover them, at the same time, with fogs mid dotldi)^ 
which intercept the genial influence of the Siin, and thus pettttit 
to the warmth of summer a short duration, and limited' eflfetC 
Smith ihews' httw much this influence mamfests itself,' In the 
productions of vegetation in the diflerent heights at which 
trees grow, and the limits of perpetual snow. For tb^;"^ in 
fact, are much more determined by the warmth of summel* ikUUk 
by the cold of winter; and hence, when their various Udgfats 
are ascertained, we gain a pretty accurate knowledge of 'die 
state of the vafleys and plains below. Smith first Msdld)^ 
Goiistafield in Tellemark, the highest mountain in the south'of 
Norway, and found it 5886 Parisian feet high; and the snow 
line he ascertained at about 4740. On the great chain wMch 
separates Tellemark from Hardanger, the snow line Bid not 
reach to 4650 feet ; and on Folge Fonden in Hardangmr, whidi 
is almost mirrounded by arms of the sea, it hod sunk so low' as 
4(^6 l a great number of annual plants, however, and sndh as 
are able to endure the severity of the winter, but which, at the 
same time, soaoon as the sap has ascended, require unintemipt- 
ed wannth^ to put forth leaves and flowers, is found oa the east 
side; and wherever tBe snow line is at a ccmtiderabfe elevation. 


Such ^bodies and plants* on the other band, and all stidi 
tttll' tbc^'l|aveain winter, or at least as died thenf late ih'tSie 
seascm, bttt which require no great witeth in summer for titch' 
supp(8f, flburidt eiqiedfiUy'in the softer and more udifonh 
of tbe'sesl^ast.* ' The fcnmer enjoy the climate of the pl^mrc^ 
dtbttfifaflhe flats (fl^Fn^and and Sct^Iand, t^whidi 
the fli^sesrincet^ Inmh kflbcda a very palpafale^attd itdking 
eaam p ltt. ‘'Vlg^b&B'^otigh‘ to sdt^he aevetfty of'a iS^riin 
wmter'ld^'de&ttce,'itTeqiiires, hcnvei^er, iftflntln^pted WiM 


to purflR^^lts'leaves V and when these tna unfolded, they are 
so that the slightest r^iim of frost ishui^i,ifb!^jiiitc». 


geiher destructive to the growth of the tree. Hence the climato 
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tbe,€^9tt)s w«U suited (o its^gfowU* 

ftceount, io pi>opottkak» 

^ dinui^llh^- 6Mw4'iddsrwii^,|h«,Va^9H(^^ 
hift handr Tuuud die. limits oC 4lie .*|}ucqM|^.^604^,!11OI^ 

tiidd, to be St tbe height of Pftri»SU fji^t.^: MfVHH 
ffird^r <Hi, in the direction <4. the great 'hawb#* 

already disappear at tbe h^ht of 3325. In descending ^tofifasdo 
tbe sea^ over Ulensvangf its limit is found tp be23Q^ PR the 
west side of> Fidge FondeO) it descends tp. 1837. is 

found et only 1776, on therGoennequitmg, wms 
lii^ within sight of tlm ocean. Here the hwch can only 
half of its height cm the east dde. Wkh this warmth o|f.;|i,UP> 
mm*,, however, diasppear the magnificent forest^ of pine (ahiea): 
in the valleys are no longer to be seen the showy Aeswers-of Aep- 
nitun) liveoctonum, of FedicularU soeptrum Caxolinupis or of 
Pedicularis Oederi, otherwise so common on the eastern side of 
Ncffway. There is no longer to be found AndromedA ,hyp~ 
lu^s, .Menziesia emruJea, Primula stricta (Horn.), Lychnis 
apetalai Viola biflora, Aira subspicata, Carex rotundata, duocus 
arcuaius (Vahl), Splachnum serratuin, luteum, rubruiih 
phtnta which unite the east side, of Norway with Bus^a' .and 
8ijbcria. On tine other hand, the vegetation of Scotland ,appears 
on the mountaiiis of the west side. These are -t^julte covered 
with the Scots flr (Pinus sylvestris), while the.valesia die neigh¬ 
bourhood of the sea arc adorned with the beautifuL dJigkalis 
pttirpurea, which is unknown iaoth^* parts of-Norway., v. ^the 
deelfokies of the hills, Hiemelum aurantuteum spreads 
den'.flower, and Gentiatui' purpurea is of frequent joecufrence, 
wiflelt no one would scaiTcely^have expected to fliidf>lH^eiMl4he 
AJp9i',i l^onuim bullxMtanum^ AntherieiHn^ ossifnagumi tSe- 
dnrnl anlSlkiun, €hrynospleiuiiBi qopofltifolittuH Cwibic^rak 
ghiH Hypericum 'pukhrum,' FScioa ctameai' Hdiaft epnaamma, 


lycopodium fouadfltiiin^ alb piatifH^nuhteh woiddj.tbit'Sbt^ht^hi 
van wlferei^tbe* Irirdi 'aseends to 8000 fleet Idghi but wliiclirBre 

a Min'tfae^ British Isles^we not timrequeiit '«fid(AOMt>iqpke 
|m>«a«fofe distrietB on thetsea^coaBt of Ncwfiiwy HviBBr Hex 
iaRam aud Hedeni helix, which cannot survive^Abe winter 


in a great paH nf^Germany, thrive excelleiJtly on tlieweit‘»coast 
of this edtintrv.. 
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' ^ After" Simtb h&s'iinifilded tHtb ij^req^uity liiretifnstakices 
ei^uaAfyiMft^trVe f6t tbe''»attirei of> die giobe^ as for 

di4$.-edllW*bMree^ ttnd^^k^M^ni difeets his 

tottrib ld^tlidiibagitHiiteht gladiM of HAt. ^4^^'aiid 

ghrOt dutkiflt a dritnidete tlescri|»Cion d ihon* Thenod he bettt 
hh*'iitfy'diWjdgii'>i!hte'^te of'»Walders, back to his native citjr'of 




f **i»•■ 




' 'S'j; 


" It^s joikl^y ejtdted attention. The Patriotie Soebty^ coil- 
innbed'bfHihe OtiHlty’of' snth undertakings, enabled Sl^th;vih 
tHe^fbllbtiiiig yeftr,''l’819,' to attempt a nmiiar one^ and he eii;- 
tcted Oh'k %ith 'pleasure, beOause die huerests of sc^ce ap. 
peared'td^bfe'dief^y identified with those of his'eountry. Bu- 
rilig'the gtnater part of the summer he perambulated the inddO- 
taitia tinder 68“ of latitude, lying between the vaHeys-of Wal- 
ders', 6uh%randsda!, ’and Romsdal, which; from their iMSght, 
eittiinf, and-Solitariness, had remained so much unknown^-ev^h 
tO'the'iieaireSt inhabitants, that heretofore they, with the vaHeys 
they inclose, Ootild be very imperfectly designed upon the ntapa. 
The' Flora of Norway hereby gained many new species whhdi 
had not before been observed in this country. In the. end' of 
summer Ke descended into the imposing valleys of Romsidbd, 
to oeoupy himself with the productions of die sea, in*the.nagh> 
boufhood Of Moide; and the advanced period of the season* did 
nm- prevent‘itifn from twice crossing the chain of the Bovre&ld, 
as-fiie^ as the'Nomadic liaplmiders. Every where, on these 
excii^ons, be coUeeted-the kihabitants of ftbe higher valle 3 »,^and 
tat^t Chetti'the diSlihguisbing marks, value, and properties-Of 
the-iithenf that corer ^eir mountains. - He showed thBEim 
proceia'diow^ make a wholesome bread from these dididts, 
which ia Ut once nutritious and pleasant to the ’mid' 
saa4ied'them>to rejfeot thc'^miscreblttresomceof broadfvons biuk, 
wlniA$Wi^f^immh%iwtdied‘e3n8teiice at the <6xpenoei ■eii hkahh. 
Theiaod^f^hC'yem brotig^ back'to‘Dram^ . , , 

i/PbcdosSicf hie'Aititey, whrle'-atierifais retumi put him 

in ipoeneifeidhiiitf a^^tmab fortune, whieht in: hit tipiniony he could 
notll bmief employ-than by seeking to? improve himseliHbfydb* 
reigit''tmT4el,'CHther by’the study of'natui»or''iateicauitie:witii 
the<-learned.' -His ‘ nomination as Professor^of Botanydu ithe 
newly instituted University at Christiana, confirmed htmm'his* 
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purpose; Ibr all ilie fruitsiif his joumey were bencefiuth de¬ 
voted to the 0 ^ botanic garden, whidi he reguded tfs his oira. 
Nd^eoqner, therrfoie, had he landed in^ Enghnid 'at Ymioiilh, 
and reiffihed London in July 1814, than he eet about proeunng 
ibr the garden a well <|uaHfied and experienced gEadefter,' OMd 
had the good ibitune to find one dn the person of » oornmy- 
Toan of his own, who had been traineA^n the excelleiVt inslitu- 
Cion at Kew. This lucky circumstance had a dedded influoace 
on eU his kter researches, for, after'the departure of the gar- 
dmii^, he considered the garden as‘already arrangedf and to it 
all hb cares were henceforth directed. Convinced that every 
thing in Christiana would be carefully attmided to, he cottsoted 
and purchased whatever he conridered in the least adapted to 
it; and all the arrangements of Eng^irii gardens acquired 
double vidue in his eyes, when any part of them seemed to be 
applicable to his own. The advanced state of the season, how¬ 
ever, did not permit him to remain long ki Lcmdon.- In Au¬ 
gust he went to Edinburgh, and a few days thereafter to the 
Hijifalaiids of Scotland, to have an opportunity in particular of 
‘examining the mosses peculiar to the country. He virited Loch 
Tay, ascended Ben Lawers, surveyed the celebrated Shehallien, 
and p^etrated far as Ben Wyvis in Ross-shire, a* place but 
iddbm visited. Then he ascended Ben Nevis, die h^est 
mountain in Scotland, saw the venerid>le naturaUst Dr Stuurt 
at Luss, and returned to Edinburgh after an absence of five 
weeks. The profound knowledge of ciyptogamic plants pos- 


sjessed by Dr Taylor, called him from Hence to Dublin. On 
returning he passed through Carlble, Cumberland, ^d Wales; 
sad, after a short stay by Liverpool and Oxford^ arrived in 
Lcmddnjj^n the month of December 1814. 

The Congo expedition, after be had llurly resolved to an- 
oompidiy it, had filled him with the greatest hcipes. Theie^ 
peated to be tl|e mote confirmed the fiutber k procesdacL'^Ciqi- 
^ian was a man ci a sdiendfie ^ucadoni easA. uf greet 

whose sodety'afforded him* both pleasure aad iii- 
n. Willingly would the fionner have granted hna i fow 
.examine St Jago, one of the Cape Veid IsUuid^' whore, 
on the 9th April 1816, the ship cast anchor for the first time nf- 
ter her departure from England, if ^hb instructimis, as well as 
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litt owQ!^ufat 5 h«d.not made k hts daty^.lo.liasten the arrive of 
the.expeditioa in the Congo. The Uttl^ howev^, whidi -Stmith 
aa^^fkiia.ttiigle^y^ on^ ihe Jwountfuwi of. ^ idbtid,, focms a 
flORsider^kbla additaoii to our .kpovkdge.. |i)u Juijr ^e 
seiched-^OEtauth of the Congo, daptain* Tuckey aatkd up 
the river < as* iar as was ^actioablc^ but eaen their, progress in 
boats was soon arrested by rapids; whereupon be detennined 
loaabraiMe aLong ^ river by land, with a eompany of A;rty 
flwn* '^Tbe excetienoe of the climate facilitated tlie under^sbiog* 
sad the vigetatbn becoming always, lidier and more beautsfjid, 
indamed the seal of the indefatigable botanist. “ Evety thiilg 
is new,'' he wrote in his journal; one can only collect and be* 
bold ;? and, truly ddighted with the river and ibe mountaip^ 
ha.was quite confounded when the Captain declared it to be ne¬ 
cessary to .retura. The bt^ of obtaining sulScient suppljijes 
other from the negro inhabitants or from the ehaoe, basil en- 
tinely falled 4 . the stores they had cairied widi them did notad- 
nrit of them advancing farther: it was even too late to redtna; 
their provirions, no longer sufiSced to bring them to the ab^'s 
anchacsge. Want, anxiety, hunger, fatigue, produced at last 
a fevcsr, vrhvitk ^nead rapidly and consumed tlieir yet rcmaui- 
ing strmigth. Smith sought to maintain himself by liveliness of 
Always cheerful, he inspired others also with courage, 
and wished even to animate them by his example. But tliis be, was 
no longer able to do. Whenever he liad made a few steps he 
fell down, and at last could no longer rmse himself. He was ob¬ 
liged to be carried^ ^d even ui this condition he oonstuitly 
ooucaged ^is r«nBtDing\»mpanions, always cherishing the best 
hopes £tir ibma all. In this manner he and Captain Tuckey, 
with a few* attendants, readied, on the 17th September, the 
place where the Corigo lay at anchor. On the 18tb both 
put OB t>oard4be transport DcMrothea, which afforded dim 
'gtneatmteeBvmenee. Captain Tuckey died soon after. Smith 
mudi .depressed, and very wedc. Of! the Slit, the 
gardener Lo(rithart {from the garden at Kew) came to him^ tpd . 
heudbtm (^>edc much and long in Norwegian, which he dM IfOt 
understaqd'' conridered to arise from the heat of tte 

and medicines were offe^ to him, To which he 
answer, very distinctly, in the last words he was heairil to ut- 
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ter, I hsve demanded wfaat could be usefiil to me, and it has 
not been 

On the tSd Sq)tember, a few nunnents after the Dorothea 
|iad we^ed anchor, he died, far from lelatums and ffioids, 
wd attmided nb sympathising soul. His remains wore sunk 
in the river, with the customary ceremonies, at the place which 
has been called ** The Tall Trees.*” ^ 

His cdUections and journals have been saved and used to ad¬ 
vantage. Thm% could scarcely have been a more splen^ mo¬ 
nument erected to the memoiy of this lamented naturalist, than 
the distii^uidied memoir of Bobert Brown, respecting Smith*s 
cdUecdons and observations in Congo. He thereby occu]^, 
as is remarked also by Brown, an honouraUe place among the 
band of northern naturalists who now encircle the whole of Af¬ 
rica with their discoveries, from Egypt to the coast of Barbary, 
through Morocco, Guinea, and the Cape, back again to the 
Red Sea. For since Smith, by his discoveries in Congo, has 
filled up the gap which formerly separated Giunea from the 
Ciqpe, in respect of our knowledge of African plants, the ob¬ 
servations of Hasselquist, Vahl, Schousboe, Afzelitis, Tonning, 
Isert, Smith, Spamnann, Thunberg, and Forskaal appear with 
increased interest, and, assodated with these distinguished na¬ 
turalists, Smith will always be named with peculiar honour and 
■renown, as one of the martyrs of botanical science *. 


Deecription ^the fxmtenU of a Ttmidm in ihe Parish of Bu/r- 
ness. Island of Semday. By William Wood, Esq, Surgemi, 
Island of Sanday. (Communicated by Dr William Howi- 
eox). * 


S his tumulus, like many of the same outward appearance, 
-rituated on the slope of a gently rising ground, cil^ at the 
head of a freshfwater loch, which is commonly ^ during the 
HMPmer months. It was abopt a nule from the sea, with rising 
inds intervening. It was nearly drcukr at the bottom, and 
i|d gradually to an apex, which appeared |s if sunk 

From Leopold Von Bach's Ph^sicslishe Bescbrmbung dcr Cana, 
j^whrii Inseln.” 4to. 'Berlin, 1S35. 
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about a loot. It measurad e^ty-€ve feet acrcHss at thje basi^v 
and not mu^ above six feet in he^t at.the hi^estpart, ivbfcit 
was a Uttle removed fixnn the centre, in. a northwest direolaan* 
It was covered with short grass. One or two more ttnduh ite 
in the haamediate vicinity. The ground aronnd is mostly iMgr- 
ren moor Jand. 

The cottars in the neighbourhood have, for four cr five 
years past, beoi oocasionaUy removing earth and stones from 
the e^^ of the tumuluB,>»^e earth for improving their little 
patches dl laady^the stones fm: building and repuTing hiU 
dikes. They have never seen any regular building ‘tffl this 
summer; nor have they found any thing but what th^ were in 
search earth and stones. An old man, indeed, scnne months 
ago, found, a few feet from the edge of the tumulus, a.ru^.of 
black earthenware, large enough to go round hisw rist; it'was 
finely polished and ’very hard, according to his account; he 
broke it to ascertain its composition, and has since lost it. The 
same man also describes a vennel or drain running at’«ri|^t ma- 
gles with the drain we discovered; it was on the south-east cf 
the tumulus. 

The tumulus, I have already hinted, was formed of stones 
and earth. The stones were mostly rounded stones fixHa the 
sea-shore, and seemed aU to have been subjected to the^bctkm 
fire; the earth was black, and in many places mixed with adies. 
After removing many cart-loads of stones and earth, we came 
to the building, a ground plan of which I have attempted, 
(PI. III. Fig. 1.), and vdiich I shall now describe as accurate¬ 
ly as I can. * 

The principal part of the building consisted of one square 
apartment,*in one end of which there was a fire-place B; on the 
r^t hand side it communicated with a small cell; a draaa* 0 a( 
commenced nearly at riie fire place, imd ran in a aoulh-east <|li.« 
rectimi towards the loch; at the outer extremity of the dram h % 
was another ssull cell. . ^ 

The dimensians of ^the fnindpal apartmoits may be judged 
of from the plan. The bright the walls we could not ascertain; 
th^ wexf||vrhen we examined them, about three feet hi^, and'did 
not appear ever to''have hem mudt higher: they were two feet 
thick, composed of roughly drawed dones, evented with riav; 
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in lihe Wde&teicteine, flbc ncto link, tmd abcmt tibim ifiBet 
fawwdyjillindhitng famii A to '■(>cxid^iedge3f.:k^iv»8 
'miwiiiJlfii^tthe autor ^rdi vitit day. lAfi dM iralis H liie) })Ki»- 
“CiliiiSiiiiarliili, nfi ^wtere dnie lined, eiGoefittat du&dre^plaoe. . 

A qMUe, the lM«adth«ef tfaa*drains Bi^rvaM left, 

evideiitly for a door; there was no appeaianoe of m window ia 
vif part; ndtfaer was theae any ilhing Hke a rcM!i£ r.f - ^> -•. 

lilMa^waHs at the dre^pkoe sme^Jbuiit) like the otli^ wahn 
firetB dMg»und totheheight 4^ a foot and a half<; w]icii>aBi>> 
thcr form <iS building oonunenced^with large datfBtoneB,.9vkhgHd 
eenent; they were so jdaced, that the one above orarkppeil the 
onebdowan inch or two, duiagtadually cootraotiiig the tiU 

at last, at the height of fine feet,' ody aa. opeakig^ aiK.<dr eeien 
hsches wide,- was left. ^llieveBet had only three aide% ear aather.a 
back vdf and two side walk;-it was open neat the peatdlpal 
apartmeat^ The fitse-plaoe stsdf was raised a £aQt'4rom the 
,fiaar,>buik afnm^ atones whkdi had SHdEked ihnastroog»heat: 
they:antndiled'down on bdag irufabed betweai the fiag^fs. At 
ane-suleof the iSrai-pkoe was a large atone K, as if Ibr a< -table 
jor seat; at the other side a small semicircukr recess !»>'>.The 
floor, of this apsrisnent was composed of day, whidt ^i^ppears 
to haveibem taken from the loch already moitiaoed, whoe it 
abtoinds^ 

The drain, wMch commcnced near the &'e'fdaoe,.was oidy 
a few inches deep, built with rough straes of various siaes, and 
cavaied with flag-stcmes levd with the floor; it contained aeon* 
sidarafak qpianl^ of very fetid water Atthe outer emi of the 
drain than was a small cell (e ); it had‘no communirartkm with ' 
the drain-; the sides it wwe fmrmed of fmsr flat, stones,, ^dbaut 
twofiaet^hi^, seton edge, and not cementad together. The boh* 
foBd «fit'was innsidecnbly^hdfHr thrJeval'ofjthe* dnwnyaand 
flotnoad-ofehy. '* -■ «v . ‘ oj cW'. 

Tlk^ QhadnnnsidejQfim to the iiohiwpsbiiiiwfiaeid bit 
was ]inad o«i4il\idB8,; tap sad bottom^t gdth-^ flgggtt fi dhr ^fetMiipt 
th^onppmgtWhidiineasnied about twofcfeteijcipcl^ both ways; 

of this oeh from the>levd of tiie floor of jihsLpnac^Md 
hp^kent to the bottom, was two feet five inches: j&opi the top 
cdl to the bottom four fe^ eleven inchrar Outddeof the 
stape^y^iere was a rough wall, built as in the princ^ apart- 
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mcait. The flat stooe fSomiiiig^the li^iper half of the bade of thu 
iwllj iras perforated at its hiver edg^ efth a semictircidar a|Nsr. 
ture (p)« diree jnebes and a Jidf in dianieter, whidr eoiQiiaeuiiip 
Gated a fwasage aboojt a foot square, covered par&y eddi 
adat stosie (OK partly open. Oie sideof .tMs passage vras 
formed l^# large stooe (P); the other side was formad hy the 
wall biult at the hack of the cell. The seinicixciilar part nacked 
fo die ^phui with dots, (..wooa) hemg ia a very ruinofoa stale, 
acHild fiot be examined accurately, but there has beea mam 
buildh^ at this part* 

The wlHile of the inside of the building was filled with blade 
earth, ashes, burnt roots of heath, and burnt stones; two.or 
durae pieces of straw were found embedded in lumps of ashes. 
An ina was found at the fire-place; wit may have foUen 
ftmn the opening at the top the vmit at a mone recesd period, 
but it waa imbedded in a solid kunp of ashes. Several bouBs 
were found at the fire-place, also imbedded m ashes; amofig 
them were vertebree, ribs, aud leg-bones of dbmestie aMwalsa- 
part the under jaw of a hog, md many teeth. Them-were 
no human bmies. 

The cell Q was filled to the level of the fioor of die principal 
aportnmnt with rounded fwidumT stmies; a deer's horn, and two 
leg-bemes of some of the lower animals were found, about hatf 
way down among foese stones. There was also, in this edl], a 
oonsidesrabk quantity black, unctuous earth, ves'y wet, and 
of a fotid odour. Thar horn ,wus soriced with water, and could 
not be lifted entire. *Aboyc the level of the floor, this cell was 
filled wifo^bunit Bt<me8,*&c. as in the rest of the building. 

Such is the asoount of vdiat was seen. I do not hazard even a 
conjeoture as to the use of this raiie of antiquhy. ThebufidiDg, 
i oODsidsu lo be of an. oidstr'daiiB ihau ha covering, whiah 
ptears to have been dmma over it at a nuare recent pericNbik!^ 
stiU agesage^fhv'some parttoular pi»pQa%^wbi0b«v ^rfth 4ihtiae 
of <foelNiildfaig^itaaIf, I fear* will forever rentabS uriknoiiait 
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df Cavolioi jmI sifihar tMtt >eiadafaMdi(tiie >4rtnaB- 
dp AH^^tes 

fiiior^fiiplri»teigger' dfiiXoii%ds^'« <Aiail6miieli'lAyiifiag^Mhe 

uaibMiitkaifMi ''tfbsr^XJdnAlMryflk^B' 

liilileitfiite^^tAkr^ dbsdnweiMitfii^disM^^ i3$ibk 

4uil te''tfae^lisiti|$osiuite«iirit!^ 

cidirlyidi^iii^'iwi ri riiM ii we* oB^fee iiMf«ti«f: ||iie iMMlkevNi. 
iMiil‘4>'«lidllni^iMpi ptf i»Md‘«rtdi>^iiai'cattdi^ftnil3 ink^ 
otfidclimiS'fHwdei^^ ia lli 0 'Mu 8 eaa»of fOiMtti'ADhab^uandi'd^ 
iba i6aititftatj'bi|«4ttoia«e8j)e(»ally>tihoad^afidfcw!lata*>‘Sb3 
9a^^ andtbf ^thcp Notond tWBtmf Mtidtuiw^>of!:~'Fiini."i> • lihe 
da&Mikfitittii^ bf' cdrtdlkei^itie tifls nasie/as suil^eeft'iff -^pirkdti- 
lalfSaquiifyi >v^he^ fdmgulaarly^iiiavdiJiofgaiiiKQd «iidMttitiefa)iate 
^nmasdodtt w:aiiiBMl«'iby iaast modam aystemetife' 

iBose,'' laaiounMir/' sWbvMixpcxiHaerd^ 
«0diyaad’4iuiat)lnofMoal4DbBervMiam<]f tk^r iatos^ 

iialt«lc||^i^tkiDi!add gieat probabHity td'tJifr opa^ns^ionBer^ 
^flBfttaMfiad by'^lafi^ fifarBaritaimj<CavoKai^aiiclnOiiwviaiibtf; 
Mlio^.thikvi«iftedbserM^ 

aalotaBta^^'Sobweiggcr's^afaBenaauMU'iM)^^ diildlyj«jatifiasd 
W^ikt^€6rtidlhut-vfluMim,‘4hirub^^ ^^le£^paiMu> 4181)8^ 

Ikhaaf pctobishlie oekaatedm pwdon’adiikal^^iiiflpi^^ lat 
ikateaMj^ jdi8^llMiteivaiMani» belrviieBl9iiiB0kiid^l^^ 
gjbaan^Mtt >po)u ftim4 )k>'^0ifigeti^ vadbaiAd^naim 
ikd j j 8i w8 WP* *w^ giBeapaefca^ aadtaa^ afty^Aeidl 

I deisa jh ^t ope^aOTdd lia¥8<tiJE8aitfadi^^ lipIlfTftiirfKftfjaiiail 

y»dfl^yaitiWBiwwfediv^^ aidiM 

i8«b^ieaf|pd^^bBd»i8a^ aMdoovain^^tal^ai^ 

vMd <iMte 4)iioi[^ iwMklaaifidcii^} 

j[|p^|fciilil4i,ty|tio<it>^^<j^a< bkandies bppeaivd^the aldestydiDth 
k|^b«h*rcakal£QpttintJ8nory*(aBdkadiltl»i^^ 
1 ti^|ft|^«w^%en€^lyvdbfi0Faeifti^Kcimffi^ the €!. opmtiaf/re- 
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sen^ in muimnns. On dividing die green stalks, a number of 

filam€siUfBdiB.br^,^e(m,p^ s^bs^^^i^^ 

be ^n^ilAie^^tb' ^ed ^^e.^" 

the diaments'afipearad as sueculent fibies or tod; na^«r f»^s 

intomoMlnJaBdrlMrancKBd heegnlaalyu . 'r.Jn thb mieotcjitaftc^ Iqs 

fibttoeaSdliadungftoitanactoiW^ 

omirnm^bju^] £innu<t»«^^ oomideifedrB fdalbi) r 

di^«liendre^pa«tjiMM^l|f'Sm.die{old^ /iiiN«bf bml^ 

dckiod 4jr!4lwkoeo(piou»<^depQatt of cak:akeeua:iiM|i£3ryj:i^.^^ 

MtoPto ayiwa if*d{gfAitted,vapd*.4^ ehtorsmd Ab 

lattstijf •n'^aemoyini^jthe^ lisae t^eseansi of^^mtito aeid^V<»iU» thil 


statostbatofeseiiifalaiice to dm diamentoof leonlervee mndi/teim- 
sek odjilld wlasr^bvfous. >rThe vegetable^ naliitofoC<die^j£!ii^^ 
qptmdto'^^PpeMred ^etiU’iti^ distinctt iiK itst genendtjdructiaim 
TltofOUtarHOo^ieiiiag ap|wafed 4iitieF;»the toiotoSGQgc%ii[«^ 
QtkfsUilBted^loQgitiiidiiiaU^, die.'Stiriie-<being eomftosed-ofiskmtitsaiU 
nOU'cnreellS^rair^l abota eaeh'Ctbee.in irf^gsilariliiles^i .^hato 
Hnesmce undoubtocUy more remasns of - the cetiuiariiaiddrdiM 
attached fto tbe inimr On^ieoioioBg dia,toveringj|jD3?lie 

structistncif tbe.ieeiliiiliu' substance distinctly indicates tllisllQ^Dd^ 
line-io^bekn^^O'diei^etable -kingdom. Tim .paceilcbimilk 
seett tOFbe;aiitDpc)nBdpartly<or glebular{ partly of pentagmud^es 
iMwagfiiaboetisi proeisely as. ve find it in thegeneralttyinf^ldaiitSi 
biit.'neintlkilmHnida ' The soft dleinetae! above deeeu^ieib'^to 


coiltodndrHMf^s^a/dtoaBfcettsi ’ The yotmger-dbednnnalkdas^idie 
iwnSfdistnlBt ds diiaisteiMtuiref dae-o^ m dw^ yotuig atadrfbto 
iag toit aiid*gmep!x; btatynfua^ lhe linm.M\de{ip6itfidkR4;te 
lar dlSnas^^iettollsvbetoWialiiiM^ .undi8tiii^isfa»yoo«d%,i^^ 
mrilh^edidsidwweveiVidM^^ btoug^ leigai&'jiato 
vieir,9ilaito oKdase-diSCinody^. ajeocirdiog toidie s^gf^be^panEb^ 
In.'f^toiin^gportknis ^dbccnoerti^ ntunben of mnntietgnini^a^^ 
thatofWarileJdBce bettreeiribd dtaatenteiiTbey jgetitoti p ^ ^ 
ailei^bnaidies'^rluiiik’iOva^ wbemdir^HiimdaoeaMved^they 
aimmitttaidlkrdtopinbpiifale4r dBt«ierr»iiBfaa«d ukJsnKlineBudbr 
<{iia|)l)kj|^d]im(i](htlm^g^me^ gtoaidtomSretobeimiti^ttG^ 

cdisiitoim^ stnee do noiiidisappeBr idien dm youojgbiiiMh 
is-feinic!iw!j4 hi'nttrie odd.. < In'»tlieirs->genend >a|lfmanMto^ '^^ 
in4be eiromnstanoe of tibeirr'col|ecting’principaUy <ini.d«e.9ElKMI|^ 
cst portions, they eithibit a striking resemblance to tliegmntilt^ 

B f ft 



sms Pitdesflor on the 


mtucr^oliiemd ta the cellitlih suhsteunce of plants, especially m 
theyooiki^ dioots, but which likewise becomes 1^ ee ibe 
pbM<|ebaace tn growth. This spedesef condlnie can be re^ 
garded therefore only os a marine plaiit, oomposddi, Kke many 
of^Hsr pknts, of dikinet' ardcukuians, but whidi gradually as- 
somes die sf^earanoe ot a coral by die deporirion of lime in its 
inteiw.- 

The stnidiflre of the other eoraiUnes is'rimikr to thatof dm 


Cj uptmHn^ exceprigg that, in propordon as the aTiietdatfed 
pasts become sinf^hsr, the odk are lemnummous^ and^tiieeoisd^ 
liamiaiEMiiMlto osnsist almost endrely of dlmnema abd 
leenamatfim;''' Tim rubent, 1^. was Aeqni^yesia- 

ratirnd by ^Sehtreiggm' ih^the^MediteiTaBean,*^ perdcaki^ in dm 
Gidfof Spatria^ where he often, collected transpEwent^ting 
speounena These are disdnedy composed of paimlld dkfinmits, 
which extend throu|^< the joints and digkations 'without inter- 
ruptbn from one end to the other. The delicacy of these young 
phmts did not admit of their being divided by a longitudinal 
seetion,-wbich was likewise unnecessary from the branches bring 
sudiciendy transparent when examined singly. No trace of the 
crikmf polypi could be detected, nor any resemblance to the 
Btruoture’of those zoophytes which contain polypi. -The whole 


plant Zmy be conridered as a petrified coiderva, . having gradual* 
ly bebome cmisolidaled in the comae of its growth'. ^ The 'struc* 
tuK'of the Corvdibm which abounds Mn dm Medi* 


tefmman, ia rimdar to thm of the €. but ht'inoredifR- 

colt^'eixiamttM^ oslt beoOBms ’oonsri^ia^ a(^ 

in^lagher degree. * Schwrigger'ifever Ibilhd thk 
piMBii^^lMlt wlmblrnlmiimieed it' m^arids,' aiai 
d0rdmniiriUseope^''lt^Hibi^^the''mme^kittd^^^4ritctdtb'^ 


to^piwdsed4«i^ tim et#&ee The butri^^hb^eif^^ 

obfNwcflf opM^ at'paidc(dri‘'placeiV^'if ihcrdri:ed^''bhlie tbh 
sidmurnoss^iridtin is grerit^tlricidgfmutl 'cbht^yp ll^e. 
Tlte'eriomttiiMiedeperiddirprbce^^ and totrib^sf^c 
iuweki i i Nbc gfeon colour and c^ular structure bur, 

,ad'M*iebmiiiamrinriit''^ this Calt^fyiUg proOess,'the ‘vegetf^!e 
tlliStilar stniCtuie^lcan be quidkly ai^d distinctly reprodud^' by 
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means of aokb.. The deposiuon of toe begins with the 
firit appeawce of die branehesvthe raimilest staUM ofto C/or.: 
opuniia went found to contain some lime, ef 

which increase as the branches ^ew* 

Cavf^ini observed on the surface of corallines miniite fibres 
filled with granular ^bodies, which ho took for seeds. \ Tfai^ 
were likewise seen by Olivi, who thence inferred that iheyciNBe 
chiefly from the jcants. It ie;evidenti liowever, that they ane^bn- 
ly..|ilnu>f!ata of ^confe^vse, the ends of . which me often noeeiwd, 
and^huWde^ip to ^subatance of the epndU>e» and ;tbey to 
fjm^to^etolhed to it, aven aftm* totoio.hiuitbeeB^BBi 
moyml hyncto* vtonumrouia Itowto obser^^besodhiBieiitBi 
and capable of spcmtaneoosiinodoa* Th»iaitteivoh«' 

scr.yati<m seiEninds us of a dmilar fact meiUioned by Ck>valim^ 
wbp ntosTved, the SeHolana/aaiigwia^ covered with filaments 
which.po^essed. spontaneous motion. In specimens of the Cor. 
(^UTdioj -wbickSchweagger had preserved in spirits, be discover., 
cd shni^.; filaments, which 'he bad looked for in vain in diose 
recfpt, front’the sea. They appeared under the raicn»cepe like 
tubes interrupted by small knots. Tlie knots, however, on ap|dy» 
ing higher ipnguifying powers, were found to be tranverse pBfti<« 
tions, lying parallel , to each other at short ditsUuices': the fil*. 
meats,,bad.altqgetber the.appearance of confervie. Should thi^ 
be .regaj^fi^ as. audb, there is nothing remarkable in • toir 
spoptm^epus similar modona have often ;heeiir 

m9 described hy Vautto and othetfsto 
t^. ^b^^^^ffisepiddin&ato^nv^r w not. eoncMfrie asmi 

fpnfe>Vjaf,.ftoe;they.hiwe likewiAeHthf^iCias*^ 
e8t,f;eypp^^(^p(ce^^ fi>m#nta urithin totoordlltov 
prpb^ly,pQ#iif^pns of .to bivar auhstaiice^pUlmitoee^liiw^ 
jeedng ftt»m the 

by^aem6eram;.toto^"^ * 

cofa^n^,p(^sis|s.pf pto and^^^n^vji^bimeDts. r.^Ji^is-akmnr^ 

cd,ip of tpri^ whidb toaup^ 

po^ to ^ ^yepclea, .dpsupfv^ ,tp*.jpesacKe the oe»«lliii4ri«Ni^ 

he frnqU^y hodiesria,them,to eonddamd* 

tliemovaria. From the foregeipg aecount of'to slruotuiW;of 
the corallines, there can scarcely be a doubt that timse vedcles. 
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are jimly have sot becw^lSIled wiUi calcarSeous mat- 

tei^HMNi*lhat Ihe supposed ova urevlhe usual grasolttr mat* 
ter oMfift cellular iHibfiAanoe.«--^07»miitwca^ Dr Gbmjit. 


On the Conditutwn of Flame. By H. Houfi Biacxabder, 
'Bsq. R R. S. E. (Communicated by the Author.) , 

£1vEN at the present day, the constitutieiti of an ocdhnary 

would seem to be but very imperlfectly understood; at 

least the foHowiBg notice, of a very recent date^ vrooktiiatafldly 

lead to such a condunon. It appears, from a series-of eEpe> 

riments by Mr Davies of Manchester, that there is oonsidcfi^e 

fottadattOB for die opinion of Mr Syro, that the danie of a can> 

dla is a conicid surface, the interior of whidi is not lumhuMs, a*‘ 

section ^ the flame being a luminous ring surrounding an 

soiive disc Hence, it would appear, that, within the present 

year, it has only been considered as probable, that the flame of 

a candle is a cone of gas or vapour in a state of combustum at 

^ts suiface; and a determination of this point may wdl be oon- 

ndered the very first step in a scientific investigaticm of the sub* 

jed;; Though some may be of ojnnion that this pcnnt does not 

require determination, I shall describe a very simple toethod, 

with which I have long been familiar. For this purpose a bbw- 

jnpe^ is all that is n^^essary; and one' made of glad, having a 

hoilew bulb near its distant extremity, is the moat'suitable. 

When the peint of the instrument is introduced into the centre 

of a s]niit flanto, and the operation of sucrion is pef^cnmed, the 

kreDUMNls cone is idMdved to diminish,, or contract in propicttion 

tndto degree of suction that is apjflied; and by thus eEtiWbtidg 

the vapour from the interior of the flame, 1^ latter may leiffily 

he CKringuished. In pdfoming this sucthm, even with a diort 

ttdte, die oper^ is exposed to no ride, farther ^n that dt m- 

faiSog a (piadky of aMtel in the state of vapomr; and, unto 

the operpi^ be nonoeessarily prblongild or repeated, this is not 

apt to be fellbwed l^any eenal^ eflbets. When, after suction 
• * . 


* iloumsl of Skten^ fbr ISSfi. 
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. has be^ lulled, the instrument is remored frcxoa the flame, it 
is found to oontain alcohdte vc^ur» Mid ^ which, -when 
on being dowiy expelled by the breathy gives a due flame at 
the point of the blowpipe. If, instead performing suction 
by the mouth, the tube, inserted in the flame, be connected 
witli a. vessel full of i^rcury^ and the latter be allowed, slojvly 
to escape, any quantity of vapour may be coliected from conical 
flames* When an accurate analysis is to be made of this .ya- 
it is. necessary to flU the tube as- well as the vesj^^^th 
.nierciii/^, jipd to idiatraet tlie air that is mixed .with. tb9.ccpdlti«^ 
tibli^ fli^. it is fdso to -be recollected^ Uiat »imiallj(pMnU|y< d* 
nif.alwayar^na'ms between the surface^ of die 
glass vessel.. I n making use ot'. a bWwpipe. iiLthe way..d#$cdhed, 
with die flame of a candle,or oil lamp, it is prei««’atdn»«Jh!^«iP^ 
sons, tbat will afterwards appear, to per&rmibe suedon by 
of a syringe, or a bag of elastic gum< in this. n 
deus^ white vapomr is observed to fall in, a -continued stream, 
into the hollow bulb cd' die iiisti'uiueiit, dije flame at - the same 
time cqntiructs, and when the .extracted vapour is %lmad, it 
burns, with a white flame. When this vapour is in the interior 
of t% flame* it is kept at a liigh temperature, atal hf then ,per- 
bx^tly. transparent, but the. instant its temperatuiv is very sl^ghu 
iy.mlueed, as. by touching the upper part of the wick widvA^e 
point of^ snadf wiix:, it acquires a milky .whiteness} Mldb^ioe, 
w^n ..lolling in a stream frmn a .tul)e, .it is so dense as^o 
l^^an op^uc liquid. By means of* an xVrgand lamp,. wilboMt a 
mck; die bwn^fTfbeb^ made Bnaumeur's ponMalaiq, thist ra- 
pouf} ipaj procured ^ure and in great abuudiuiee.^ ^ but. the 

.fqllpwipg method is jnm*e.>aimpl% and is abundantly productive. 
4.jgto^ye£M, M^ing e wide, inotith, and a perfm'fldiiiQin* in4ts 
b^b^m, l^convortcd intp-nlompwtbwick.%be d^ti- 

the wiek^ia made of gkisa-tul#rnetl«sS' 
dujp the elghdi ot'an. iiubiudianudaik and which iaJeff 'pTi^ 

of thc.,h«np. .;.Qndig^thig ajMiipol4»»}4e- 
S^iptjbn, die.«»we 

seen tallipg 

down thi'oug^l.it,.and these are . soon followed .by acontiaued 
stream, which flows oopiously'fnMn its.iower orifice. On some 
occasions it is discharged in the form of beautiful rings, or loop^ 
JULY-OCTOBEU 18^6. * * V 
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ed curves variously modified, and which proceed from'tlie same 
caus^ as the pulsatory im>tion of the dame. On approaching a 
flame to, fliis vapour it readily catches Are, and bums with a 
white flame, which is in an inverted position. The tube may 
be bent so as to give an upright flame, and by having several 
tubes in the form of branches, all on the same levd, the lamp 
may thus be surrounded with jets of wliite flame. This va¬ 
pour may also be made to protrude from the tul>e in a cylin¬ 
drical form, like a white taper, with a flame confined to its . uji- 
per extremity. As the ambient air is usually agitated, this va¬ 
poury taper exhibits singular motions; and as its flame may 
be tinged successively with various colours, by slight alterations 
or additions at the wick from which the vapour proceeds, it 
presents rather an interesting ap|>earance. When a mixture of 
volatile oil is used to produce tliis vapour, it afibrds an oppor¬ 
tunity of illustrating the theory <jf certain meteors supported by 
M. dc Luc and otliers. Narrow cylindrical masses rise in the 
air, and'when these arc inflamed at one of their extremities, 
they bum rapidly, giving the appearance of luminous balls tra- 
. versing or descending through tlie air. On introducing the ex¬ 
tremity of die glass-tube into a glass receiver, the vajiour falls to 
the bottom of the vessel, being, as formerly stated, more like a 
milky liquid than a gaseous body ; and any quantity may dius 
be collected. White light is extricated 'when it is exploded 
with atmospheric air; but, when agitated with water, until it is 
quite transparent, it gives a blue flame. It differs in no res¬ 
pect from the vapour obtained from the centre of the flame in 
the way fonnerly described ; and when fne circular wick is pro-' 
perly adjusted, it appears to consist of carburetted 'hydrogen, 
heavijy loaded with oil in the state of vapour; bdt the wick 
may be so arranged as to cause an odmixtifre of carbonic add 
gas, eithaTiiiipiiliy minute quantity, or so great as to render the 
vapour as it issues from the central tube. When 

oil is A||p|||/^he white part of tlie abstracted vapour conden¬ 
ses amber coloured oiV; and, when tallow is burned, it 

is deposited in the form of a white powder, which adheres to 

the sides of the vessel, or forms a cake on tlie surface, of water. 

_ 

The inhalation this vapour, evm whai much diluted, pro- 
•' ft* ^** ^ cqipresdve headache; and heiMre it is not advisable to 
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tibotroct it from the interior of a flame by suction with the 
mouth. It has, besides, a very offensive odour. / 

It has already been stated, that, when the vapour issues in 
a full stream, it bums with a white flame similar to that of a 
candle. When the flow of vapour is gradually increased from 
the smallest quantity that wiU maintain combustion to the com¬ 
plete evedution of the flame, the appearances that are successive¬ 
ly exhibited are not unworthy of attention. 

At first the flame is but slightly convex, and, as viewed 
fnnn alx>ve, there is an exterior ring of a misty blue colour, 
then a very narrow ring of piuple, within tliat a broad ring of a 
bright blue colour, and in its centre a circular spot of a sea- 
green* colour, at times very distinct. The green tinge is evi¬ 
dently produced by the commencing extrication of yellow light, 
whidi, when first perceived, is faint, and has the appearance of 
a ycllf)w fluid, in a state of slow ebullition. As the flow of va¬ 
pour increases, the boiling motion becomes more apparent, then 
ceases, and as the yellow light rises in a small cone in the cen¬ 
tre, the green either disappears, or, for a short time, forms a 
circle around it. If at this stage of the flame, it be viewed 
transversely, there is observed a narrow line extending over the 
yellow cone, which has a very bright purple colour, and wliich 
seems to correspond to the broad, dark-blue arch that is ob- 
sen'cd in the flame of alcohol. By directing a momentary 
pufl‘ of air against the flame of the circular wick, the flame 
of the vapour is in the course of a few seconds considerably 
modified. A number bf bright yellow lines are seen projecting 
from the flame, and which proceed from particles of charcoal, 
that have been formed in the circular flame, being mixed with 
the descending vapour, and becoming ignited in passing through 
the flame at the lower orifice of the glass-tube. As these par- 
tides pass through the bright purple line above described, they' 
exhibit a beautiful crimson colour. Does the bright purple light 
derive its orig^nafrom the formation and combustion of cyano¬ 
gen, or is it derived froill the carbon, as is observed during the 
combustion of diamond in oxygen gas ? As the flow of vapour 
increases, thp flame expands, but it is still of a yellow colour, nor 
is the white light extricated, until an interior cone is formed, 
whose ba% is above the Uue portion of the flame. 
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The flame of a candle diflers but iitde from that of the va^ 
pouV, or that of oil burned without a wick. For, after the wick 
is carbonized, as long as it is completely enveloped by the flame, 
and is not in contact with it, it undergoes no {mrtKular clmnge. 
The charcoal becomes more consolidated, but none of it seems 
t6 escape, or to be carried oft' by the vapour ; and hence,, on the 
present occasion, the wick may be viewed simply as a porous 
solid, projecting into the centre of the flame. In such a flame 
as that of a candle.^ the following ])ai’ts may be distinguished : 

A blue ]H»rlion, which extends from tlic base to about 
the middle of the flame. Its extent may, in must cases, be 
traced by the eye, hut its liciglu may always bt‘ determined by 
means of a blowpipe. This may be termed the essential •. part 
of the flame, which may exist witliout the while light, but with¬ 
out which the latter cannot he produced. It is at least priiiti- 
pally at this part of the flame that water is formed by the 
union of hydrog-on, with the oxygen of the atmosphere. 

An attenuated opaline l)ru.sh over tlie whole extericjr 
surface of the blue part of the flame. Thi.s brui-h can readily 
lx- distinguished as high as the middle of the llanie, where the 
blue ^Tortion terminates; and {>erhaps, strictly speaking, it does 
n<»t extend higher. But, from its a])parent termination to tlie 
apex of the flame, there is a somewhat siiniiar, but extremely 
attenuated brush, wliich has a dusky yellow colour, readily dis¬ 
tinguished in srjuill flame.s, hut seldom to be observed- in large 
flames, w'ithoiit the aid of opaque skreens. How* this opaline 
brush is jrroduced. or in what it differs fi'ftm the other parts of 
the flame*, remains perhaps to be determined. From the blue 
part of the flame, water is very eojnously discharged in the form 
irf steam. When a polished piece of metal is approached to it, 
even at its base, there is a copious and instl^ntaueous deposition 
of rnoifTTwre-IP its surface. It is not improbable, therefore, that 
the brush is produced mechanically by the steam as it issues 
from the flame; and this woal# enable us to uq;ouut for its be¬ 
coming nearly invisibkrilfed^ the blue ^rtion of the flame of a 
candle, and for its'p^iiknitce' over the whole surface of a Wiie 
flamcy'^ch as that wP-ateohol. ■ ■ - 

A'cone of yellowish ^hite liglit, eotmnencing on < the 
•inner surface, and at a short distance front the base of the blu<' 
i^^rtipn. On the inner shrface'<»f the blue portion, this cone is 
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»o attenuated, that, on looking at an object, such as a slip oi' 
paper, through the middle of the lower half of the llaine,/it is 
seen as through glass, or other transparent media. .Hence, 
w'hen the flame is viewed at a distance, an oval space is obser- 
ved around the wick, which has a dusky or non-luminous ap¬ 
pearance ; but, when more closely examined, luminous particles 
of a yellowish white colour arc observed on its interior surface, 
and which appear to move rapidly in parallel lines, and from 
below upwards. This oval space serves to point out the exact 
height to which the blue portionof the flame extends,and the part 
of the flame which alone contains the white va{X)ur formerly de¬ 
scribed. 


An interior cone of white light, the base of which is 
alK>ve the up|x.T part of the blue portion. This is the whitest, 
most luminous, and last evolved part of the flame. When the 
combustion is miiderale, and the w’ick properly adjusted, the 
apex of this cone remains wiiliin that (*f the exterior cone; but 
it almost constantly exhibits a disposition to ])rotrude, and then 
produces the appearance of a notch or lireak on cadi side of the 
apex of the flame. Beyond a certain extent, however, it can¬ 
not thus protrude, without interrupting the proeess oi' combus¬ 
tion at the upper part ul' tiu* flame. More or less eharcoal is 
then discharged, in the form of sooi, and which, in becoming 
partially ignited, gives out light of a brown or reddish yellow co¬ 
lour; and it may be remarked, that it is the exlenor cone that 
first and principally exhibits the cHecls of this inteiTupiion. 

In the interior of *1110 up|icr half of the flame, or in that 
which, for the sake of distinction might be termed its up[X'r 
chamber, there is present a vajwur of peculiar properties, and 
which is altogether diflerent from that which is found in the 
lower chamlwr, or williiii the blue portion. ^Vhen the vapour 
referred to is eulleeted, it lias a misty appearance frotn.-jJsi'-^e- 
sonce of minute particlc.s of charcoal, and even remains slightly 
obscured, after%having been repeatedly agitated with water. No 
oil or w'ater is deposited‘from it, and tliougli it has a suffocating 
odour, it is altogether free of the offensive smell proper to the 
dense vapty.ir formerly deserilied. It would be desirable to as¬ 
certain the exact chemical nature of this vapour, but such an 
analysis^is not unattcmlcd with difiiculty, and other pursuits o^ 

\ professional nature, present too many obstacles to such an ii^ 
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vestigation. When a jet of it is projected above the apex, 
or oh the opaline brush of a blue spirit dame, streaks of reddisli 
brown iight make their appearance, if projected through die 
bnmh, so as to come into contact with the bright blue part of 
the flame, light of a golden yellow is extricated ; but, when the 
jet is forced into the interior, so as to strike on the inner surface 
of the blue flame, the light that is given out is similar to the 
yellowish-white light of a candle. There -cannot be a doubt 
that these appearances depend on the presence of minute parti¬ 
cles of charcoal, which are brought to various degrees of Li¬ 
tton in diflerent parts of tlic flame; but the relation which the 
carbon has to the vapour has not been accurately determined 
Between the point of the tube, and the place where the yellow 
light is extricated, there is sometimes observed an attenuated 
blue flame, and some of the charcoal, is merely in a state of sus- 
pension. When projected from a wide orifice at the base of a 
blue spirit flame, almost tlie whole surface of the latter appears 
as if spotted with minute spangles of a brilliant golden colour. 
In this case, none of the vapour enters at the l)asc of the flame, 
so as to mix with the cone of alcoholic vapour in the interior; 
for, in that case, streaks of yellow light would appear at its apex, 
similar to what was stated to take place with the flame of the 
white vapour, after a puff of air had been directed against the 
rircular wick. The vapour, however, may be made to enter at 
the base of a spirit flame, by directing a jet from a small orifice 
between it and the glass burner. The vapour then rises through 
the centre of the cone, and streaks of yellow light appear at its 
apex. To produce this effect, the jet must be small^, and urged 
with conridm'able force; and we may therefore conclude, that, 
on ordinary occasions, atmospheric air is not mixed with the va¬ 
pour in the interior of a flame. This, however, may be other- 
wise'liild''more accurately determined. A flamd is extinguished 
in the interior 9 f another flame. This may readily be deter¬ 
mined by mecuis of a gloss burner: thus, pass the glass burner 
of a lamp through a cork in the bottonf of a glass or porcelmn 
vessel, the diameter of which may be one inch, or several indies, 
but wlnK depth does not necessarily exceed the l^uith of an 
inob.. .-Fill the vessel with alcohol, or strong ardent spirits, and 
lilidng lighted the lamp, raise the vessel on the glass I^Mirner to 
iftidut^thc fourth of an inch from its orifice, when the alcohol 
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-m]! inflame. The flame of the oil that is burned in the lamp 
will be extingui^ied ; but the flame of thealcohed will evapbrate 
the oil as it issues from the burner, and this vapour, on. coming 
into contact with the inner surface of the blue flame, will under- 
go coinbustion, giving out much white light. In such a case, 
the cone of white light from the combustion of the vapour of 
oil, keeps distinct from the white light of the flame of the alco¬ 
holic vapour. ^ 

This experiment has been repeated in a variety of ways, 
and the result has always been the same; and hence we are ne¬ 
cessarily led to the conclusion, that the vapour in the interior of 
'S. flame is incapable of supjjorting combustion. It is certain, 
however, that some oxygen is always present in that vapour, 
for oils and alcoholic fluids always contain some air in a state of 
mechanical admixture; and oxygen is understood to be a consti¬ 
tuent part of all of them. 

The a}iex of a spirit flame is the hottest, or is the part at 
which a solid body is raised to the liighest temperature; and 
partly for this reason, that less heat is carried off by the air 
with which the solid Ikxl y is surrounded, than at the other parts 
of the flame—the vapour discharged from the flame being 
itself at a very high temperature *. The up|)er part of the flame 
of a candle communicates less heat to a solid Ixtdy than its middle 
pari, where the blue pirtion terminates. I’liis seems to pro¬ 
ceed, in some measure, from the deficiency of hydrogen in the 
upper and most luminous part of tlic flame; and hence, at that 
part a blowpipe, the of which infers a greater supply of air, 
has comparatively but a trifling effect. 

When tVie opaque white vapour formerly described is burned, 
so as to produce a white conical flame, the vapour is observed to 
project into the interior of the flame like a white wick, tapering t^ 
a small point; hence, of a supposed transverse section'^e^?^! flathe^ 
the coldest point would be in the centre. Mu^h heat is con¬ 
sumed at the i«feri(»' part of a flame; the burner or wick-hold¬ 
er carries off no inconsiderable qiitmtity, and much is consumed 
in converting the combustible body into vapour. It is an old 
observatioi}, that a common lamp will bum in air that will ex- 


* In centre of a conical epirit flame, tbe heat diminiehes from the apex 
the moutmof tbe homer, near whi^ gloss ac(}uires what is 'termed a dark chergr 
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linguifili a candle, and frpm this it might.be inferred, that more 
heat\s consumed in converting tallow into a fluid than is carried 
off by the wick4io1der of a common lamp; but, in a common 
lamp, much of the heat that is abstracted by the metallic wick 
holder, is communicated to the oil in the reservoir. A lamp 
without a wick may readily be extinguished by abstracting heat 
from the burner. ^ 

If a small stream of water, pro)ected from a tube, l>e direct¬ 
ed through the flame of a candle, the stream l)eing made to pass 
immediately aliove the wick, the form of the flame is thereliy 
scarcely affected ; Avhite light is defective at the s]iot where the 
water enter.s and comes out of the flame, and in this much onl; 
is the combustion interrupted. On receiving the water into a 
vessel, after it ha.s )mssed through the flame, a film of tallow is 
observed to form on its surface, and which is derived from the 
vapour in the interior of the flame; part of which has been car¬ 
ried off and ('ondensed by the Mater. When the stream is tli- 
rected through the white part of tlie flame that is above the oval 
space formerly mentioned., the effect produced on the Home is si¬ 
milar ; no tallow, however, is oi>sor\'ed on the surface of tlic wa¬ 
ter; but, instead thereof, a considerable quantity of carlx>n, in 
the form of soot, is de]>osited. When the water is msulc to |.)ass 
through the flame, near it.s a}»cx, the e4>mbiistion is interrupted, 
and the top of the flame acxpjircs a brown colour. The same 
efibet is produced by a solid botly, and likewise by a stream of 
air; and hence it might appear, that the interruption of the com¬ 
bustion was simply a consequence of tht‘ al)straction of Inaat; 
but the flame of a spirit-lamp, when projielled on the^apex of the 
flame of a candle, interrupts the combustion, and gives the. lat¬ 
te^ a browu colour. The following facts, illustrative of the ex- 
^ tricatian of white light, may also l>c nottnl. When any solid 
bod^1[3*Tqfiproached to the flame of a candle, s6 as to be at the 
distutce of abqpt three-tenths nf an inch from its surface^ the 
poft of the flame that is immediately aliove, exhibits a senri- 
ble incilBase of white light; but when die solid body is brought 
to' within the tenth of an inch of the opaline brush, the. space 
which formerly presented an increase of white light js now alto¬ 
gether deprived of it, the flamu remaining in other respects un- 
..^ttiill^d. The^space that is deprivpd of white light h^':«4 a rela- 
to tlie fonn and size, but to no othei- prf)pcrty of ihc solid 
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IxxJy. The' flame of a spirit-lamp, and a stream of cold air, 
from a blowpipe, have the same effect as a solid body, in cauring 
the white li^t to disappear *. If a solid body, such as the end 
of a wire, be passed through the opaline bnish, so as to come 
into contact with the part of the flame from which the latter 
proceeds, there is observed from the point of tlie wire upwards, 
a line, in which tlie quantity of white light is very distinctly in¬ 
creased ; but on carrying the ]X)int of the wire into the interior 
of the flame, the line which was in the former instance rendered 
more luminous, is now rendered transparent, and is altogether 
tleprived of white light; so that on passing the wire (juite through 
twe flame, the latter ap])ears as if mcchanicaily divided into two 
parts. By greatly diminishing the force of the current of air, 
as it impingt's on the lower part of a flame, that yiart of the lat¬ 
ter, which, in ordinary circumstances, is altogether of a blue co¬ 
lour, becomes nearly as luminous as the rest of the flame. This 
may be illustrated, by cau.siiig a small current of air to |)ass in a 
transverse direction, and at a small distanct*. from the base of 
the flame, or by bringing the extremity of a small tube near to 
it, and applying suction. "I’lie same effwt is produced by in- 
t*rcasing the supply of vajjour at the lov/er part of the flame. 
Thus, when a small metallic ball isconnectwl with the orifice of 
a burner without a wick, or when a double burner, the one with¬ 
in the other, i.s used, the usual blue light, at the base of the 
flame, is scarcely perceptible. In l)oth these cases an unusual 
supply of vapour is produced at the base of the flame. 

It was stated on a tb^^iner (xscasion, that, when a vessel of wa¬ 
ter was placed under a blue .spirit-flame, and a solid body, near¬ 
ly at a red Jieat, was introduceil into it, the small particles of 
water that were thu^^ impelled on the exteric. "i.face of the flame 
caused an extrication of yellow light. It was also stated, that, 
when small parlicles of water, driven Ik a simple meaWittiSfim- 
pulse, impinge on a blue flame, no yellow' light was given out. 

• Particles of water may be thus discharged, by giving a whirl¬ 
ing motion to a moist' body, and in various other ways, with¬ 
out obviously modifying the flame with which they come into 

• Hence a^amp, with concentric wicks, as hitherto constructed, is not likely to 
aiford the degree of illumination that might be expected from the increased sur- 

“'ISfce of fl^ie and consumption of i^l. Ijt is better adapted to afTord an increascaor 
heat than if light. 4 > 
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contact. But, without tlie assistance of heat, water, and mimy 
other fluids, may be made to impinge on a spiriuflame^HHtiis to 
cause the extrication of yellow light. For this purpoaie, It iaon> 
ly necessary to impel the fluid in such a way, that, in escaping 
from the vessel in which it is contained,, it shall produce a whiss- 
zing noise, similar to that caused by the escape of soda water 
and carbonic acid gas, through the ]x>res of a cork ; or, to that 
produced when a hot body is dropt into water. On such cxx^a^oINt. 
particles are expelled of such a size as renders their explosion 
inevitable on coming into contact with the flame; the larger par« 
tides pasring through without suffering more than a slight dimi¬ 
nution of their bulk. Thus, Jet a small quantity of water be tx 
troduced into the hollow bulb of a glass blowpi|)e, and on bring¬ 
ing the water to a level with the distant part of the tube, let air 
be forced through the instrument, so as to expel water from its 
pdnt, with a whizzing noise. Thus expelled, particles of M ater, 
alcohol, sulphuric acid, and many other fluids, cause a blue flame 
to give out yellow light. A similar discharge of fluids may be 
produced in various other M'ays, and always with the same effect; 
such as tallow mixed with water, &c. When muriate of soda is 
placed In a flame it decrepitates, and the yellow light is brilliant, 
in proportion to the violence of the decrepitation. The muriate 
of baryta also decrepitates, though in an inferior degree. When 
held near the apex of a spirit-flame, it gives out white fumes, and 
these fumes give a yellow colour to flame. Tlie presence of a li¬ 
quid, such as water, is necessary to the formation of the fumes, 
which seem to be simply particles of' the sdit, in a state of minute 
divirion. It would be desirable to ascertain the eflpcl of these 
salts on the flame of a combustible, into the com}X)sition of which 
hydrogen docs not enter, and whose combustion is not supported 
by'oxygen. 

aprrfi ffljr clean rod of glass is broken iVi a spirit-flame, 
yellow light is ^ven out; and the same eflect is prodi^c'ed by 
Ij^ding togetiier the ends of two rods in the immediate vicinity 
of the lyme. Two pieces of pumice stdne, that have been pi*e- 
vious^y brought to a white heat, also cause the extricaUon of yel- 
low light, when struck or ground close to a spirit-flaipe. Many 
other incombustible bodies produce a similar effect; and in such 
q^tlK.ihe origin of the coloured light^is very obvious, 
gaseous oxide of carbon, during its ccmibustion, 


/T 

^ives out 
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but a very faint light, which is of a blue colour; but when parti¬ 
cles of carbon are presented in such a form that they can beeome 
ignited, the colour of the light that is ^ven out during their ig¬ 
nition, seems to depend on the existing temperature Ibd the sup¬ 
ply of oxygen; it is red, yellow, or white. At a certain tempe¬ 
rature the charcoal that is deposited from a flame seems to unite 
with oxygen, without the extrication of light. Thus, if the end 
of a rod of glass, that has been blackened in the flame of a can¬ 
dle, be introduced into the centre of a spirit-flame, the charcoal 
become red, without undergoing any farther change; but, on 
withdrawing the rod from the flame, the charcoal, after becora- 
i’Ag black, is observed to disappear from the surface of the glass, 
exactly in the same vfsxy that condensed aqueous vapour disap¬ 
pears in dry air from a polished surface *. If the rod be made 
to pass quickly through the air the charcoal becomes ignited; 
but more of it is not consumed than is observed to disaj^ar when 
ignition is not thus produced. The yellow light that is extricat¬ 
ed, when solid vegetable or animal substances arc brought into 
contact with a blue flame, is doubtless produced by the ignition 
of minute particles of charcoal. The yelloAv light given out when 
alcoholic fluids are burned with a wick, or when minute particles 
of various fluids are made to impinge on a blue spirit-flame, has, 
1 have reason to believe, a similar origin.— 

After the preceding part of this paper was written, a first op¬ 
portunity was had of perusing the highly interesting papers on 
Combustion, by Sir H. Davy, published about ten years ago, in 
the Transactions of th^Royal Society of London. In these pa- 
jjprs the researches of that celebrated chemist arc stated to be 
unfinished,^but whether he has since that period prosecuted the 
subject, 1 have not l^ad the means of ascertaining. Perhaps, with¬ 
out being guilty of presumption, it may he asked, Is tie evi¬ 
dence hitherto adduced, in support of the following opwArtl's'wu-* 
elusive ? ^ 

* ** The flame of combustible bodies, in all cases, must be con¬ 

sidered as the combustion of an dkplorive mixture of inflamma¬ 
ble gas, or vapour, and air; for it cannot be regarded as a mere 

* If it were merely carried off by the current of heated air, it might be expect¬ 
ed to ^^aimilarly carried off when in the centre of a apint flame, for the velocity 
of the vaiVu' ^ tha>of t)tc upward current/)f air caused by htht 

cmao ating ifrom the i^ass rod. * 
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combustion at the surface of contact of the inflammable matter ; 
and the fact is proved, by holding a taper or a piece of burning 
phosphorus, within a large flame made by the combustion of al¬ 
cohol ; tlie Ifame of the candle, or of the phosphorus, will appear 
in the centre of the flame, proving that,there is oxygen even in 
its interior part. 

“ The form of the flame is conical, because the greatest heat 
is in the centre of the explosive mixture. 

“ The heat diminishes towards the to]) of tlic flame, because 
in this part the quantity of oxygen is least. 

“ When the wick increases to a corisklcrable size from collect¬ 
ing charcoal, it cools the flame by radiation, and prevents a piv 
per quantity of air from mixing with its central part; in conse¬ 
quence, the charcoal thrown off' from the top of the flame is only 
red hot, and the greater part of it escajK-'s unconsuined.'’ 


Hppotheal's regarding Mngne/i.s})i. Uy Dr llu( iinki:. 

Th E following hypothesis is projK)sed iii the first vohinio of 
Dr Buchner’s Elements of (’hemistry, at j»resent in the ]»rcss ; 
it has been inserted by the author iu a Gernjan Scientific Jour- 
iial, (Arebiv fur die gesamintc Naturlchrc, 18f25, No. IS.) 
However bold it may be, it appears to us, that, with regard to 
the subject to wdiicli it applies, nothing should be absolutely re¬ 
jected. The new analogies which it is the object here to ex¬ 
plain, open a field entirely free to the, imagination of natiu-jil 
philosophers. f 

‘‘ There are still,” says Dr Buchner, “ so many ol|scnre things 
in fhc phenomena of raagnctisnt, that it wpiild be rash to pre- 
Miyjpxplanation of these phenomena, otherwise than as a 
mere Iiy^nesis. We may admit as deinonstrato'd, that the mag¬ 
netic influences. are as extensive in their operation as light, ca¬ 
loric, apd electricity, but that they are in a stafi* of reciprocal 
))m^jization, which }>rcvcnts'’their being made sensible. There 
a small numljer of bodies which have the property of 
breaking this slate of equilibrium, and manifesting,*north and 
south iwlaritie?. Among these we distinguish the loadstone, 
?lon, stwl, nickcA, cobalt, SiC. 'Po vhat is this rcmark^ole jwv 
Is it to a peculiar crystallisation of ihcs,*!: luMlie,*., 
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or rather to some defect of equilibrium in their chemical consti¬ 
tution ? Of this we are ignorant. It seems to me, that it^may 
be admitted, that, as light emanates from the sun toward the 
earth, magnetism in return emanates from the earth toward the 
sun, in a state of neutralization in the equatorial zone, which 
receives the greatest quantity of light, and in a state of polariza¬ 
tion toward the poles of the globe, which receive the least of it. 
It cannot be refused to admit, that light, caloric, electricity and 
magnetism, ore in a certain mutual relation of causality: the ques¬ 
tion is merely, what is this relation ? The following hypothesis 
apficai's to me the most simple and most natural. 

'I'lic planets receive from the sun light and elc'ctricity in the 
neutral state; they ileconipo.se these principles, and reproduce, 
in tlieir turn, caloric, ami the two jiolarised electric principles. 
But caloric dilates bodies, and breaks in them the equilibrium 


of their cohesion, and of their chemical ctm.stilution. Then ca¬ 


loric itself undergoes a modilicalioi}, which is stiil enigmatical to 
us, in virtue of which it is transformed into magnetism. All 
ponderable bodies are conductors of magnetism, for which they 
a])]>car to have little alTiiiity. Organised and living bodie.s, slieh 
as our own, are sensible to light and heat ; but we want a Seiise 
for the magnetism with which we arecouslamly surrounded and 
penetrated : hence the dilliculty of understanding this agent 
aright. If we inhabited the sun, perhajw, in place of a sen.se 
for perceiving light, we .slumid pos.scss a .scn.se for perceiving 
magnetism. 

“■ In the present hjmothcsis, magnetism would not emanate 
from the earth only, biu also from all bodies in the universe that 
arc illuminiUed by the sun. We may consider as proofs of these 
magnetic cAianations; \sty The magnetic currents which are 
established in the cifndueting wire of an clectro-chemical a)A)n- 
ralus, or in a Oicrmo-ntagnetic metal; for the 
sidered in this point of view', is nothing else than a great thenno- 
raagnotic apparatus; and, 2f%, the circumstancc^hat,iritHe most 
elevated regions of tha.fjarth’s almpspherc which man has hither¬ 
to been able to attain, the magnetic needle remains a.s sthingly 
polarised as at the very surface of the globe. 

“ Furthth*, if we reason according to the ordinary laws of' na¬ 
ture,'"^ cannot regard it as probable that the planets, placed as 
niey arc|right opposite to t'he mui, act an enlifcly passive part 
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We see every where in the universe mutual changes taking place; 
why ^should the sun, on its part, be always giving, and never re« 
ceivii^^any thing in compensation ? If it were so, notwithstand¬ 
ing the magnitude of its mass, the productive power of light 
which it possesses Would necessarily diminish, after a lapse of 
S(Hne thousands of years, while the earth and the other planets 
would be supersaturated with light and heat. Now, this is what 
we do not see happening. It appears to me much more pro¬ 
bable, that there must prevail, with respect to this, in the plane¬ 
tary system, a continued order and a periodical return. The 
sun might be considered as the heart of this system; a common 
principle would emanate from this centre under the form of ligljyt 
and would flow toward the planets, as the arterial blood flows to¬ 
ward the extremities; it would there be successively transformed 
into caloric, electricity and magnetism. In this latter state, it 
would flow back toward the sun, as the venous blood flows back 
toward the heart, to be reconverted into a state of light, by a mo¬ 
dification the inverse of the first. Perhaps mathematicians might 
even seek the cause of the laws which regulate the motions of 
the celestial bodies, in this alternate transportation of light to¬ 
ward the planets, and of magnetism toward the sun. We see 
motion result from analogou.s currents in the rotatory electix)- 
magnelic apparatus.”— Bill. Unrvcrsellc. 


On the Cmstructkm of Meteorological Instruments, so as to as¬ 
certain their indications, during abshiQi, eU any given instant, 
or at successive intervals of time. With a Plate. ^ 


£1aRLY last summer a paper,4)y Mr 11. H. Blackadder, was 
rea^ before the JHoyal Society of Edinburgh, in which was de- 
'sSRBRjNhftjmode of constructing metcorolo^cal ^instruments so 
^ as to determine their indications, during absence, at any given 
instant, or at successive intervals of time. One,instrument, of 
this ckistruction, was exhilnted, which«had been in daily use 
for upp^s of a year, and whidi had been found to ^ve per- 
ffrt illiyartiori An apparatus, consisting of several thermo- 
iWters or atmisECMnic hygrometeiTi, was at the same time exhibi- 
^,^uearly comx)letcd, and by means of vriiich, with tjf,rce 
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specUons in the course of the day^ the Atmospheric temperature, 
and (on the principle of the late edebrated Dr Hutton) its hu> 
niidity, for every hour of the day and night, could be rei^ly 
and exactly determined. Fur a particular account of this new 
mode of constructing a meteorological apparatus, the reader is 
referred to the last volume of the Transactions of the Royal So¬ 
ciety. The present notice is chiefly confined to an explana¬ 
tion of the figures, Plate IV., where certain forms of‘construc¬ 
tion arc represented, and which will render the practical appli¬ 
cation of the principle easily apprehended. 

The possession of a single thermometer, constructed on this 
nrinciple, renders the keeping of an accurate thermometrical re¬ 
gister a comparatively easy task, as the observer is freed from 
the irksome necessity of being always at home and disengaged 
at certain fixed hours. This freedom, be it also observed, is at¬ 
tainable at a very trifling ex|x'ncc; and at a very small addi¬ 
tional expence, two thermometers and hygrometers may be thus 
constructed, and by means of these, an accurate and valuable 
register may be kept with very little inconvenience. In compa¬ 
rison with the usual method, it would be found an agreeable 
amusement rather than a labour, tolerable to very few, and easy 
to none. 

Ecrplanatlon of Plate IV. 

P'ig. 1. Represents an apparatus applicable to various pur¬ 
poses, iuid, among others, that of ascertaining the tempe¬ 
rature, or the temperature and humidity, of tlie atmosphere 
every successive hc-ip of the day and night. For this purpose, 
only three inspections in the course of the day are requisite ; 
for exahiple, at 7 a. si., 4 p. si. and 11 p. m. 

fl. Seven thermometers suspended on rollers or hinges; four are 
in one row in frBnt, and arc represented in their vertical pc4 
sition; the pther three are suspended about an inch and a-hjdf 
behind these, and are seen in their horizontal position. 

These thermometers are, on the present occasion.^supposed to be 
made with hid, colourless, and carefully filtrated spirit, tliat 
has lieen deprived or air. The index may be very minute, 
and, consequently, the bulb small, which last is an important 
consideration. The tube should admit of the sjnrit ris^, to 
about 140* Fahrenheit, though it may be unnecessary to di- 
the sedte much above 100*. 
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by b, Seven valves, four of which are shut; and three open. Thev' 
ei^dade ruin, snow, &e. and confine t^e heat in Mven short 
^ tubes, which receive the bulbs of the instrameuts, when these 
,' are in their horizontal position.. 

c, A glass frame or screen for protecting the bulbs of the instru¬ 
ments when in the vertical position. The wooden frame of 
the apparatus is varnislied, so as to be completely water-proof, 
dj A lamp giving out no smoke or soot. ^ 

e, A chimney. 

. The temperature of the instruments, when they have received 
their horizontal position, may be kept above that of the ut- 
. mosphere in various ways ; as by causing water, or ordonl 
spirits and sulphuric acid, to distil slowly from separate vi'- 
servoirs, suid through capillary tubes, on the bulbs of the in¬ 
struments. An index may even be fixed to its place at any 
given instant by means of a magnet, and an artificial sup])ly 
of heat be thu.s dispensed with; but, in general, a lamp will 
be found most convenient. On many occasions, lunvever, even 
a lamp is unnecessary, provided tlie air of a moderately warm 
room has free access into the vapour chamber, fig. 2 .; par¬ 
ticularly if tlie communication he such as to fav our a constant 
circulation of tiir. 


./’ An index for marking the hour or time at which the regi.',- 
terlng commences after each inspection. The outer circle i.s 
divided into seven equal parts, and is fixed to the wooden 
frame. The inner circle slides on the outer, and is divided into 


twenty-four parts, corresponding with the tu-elve hours of the 
day and night. If, for example, it is wished, at 9 a. nr., to as¬ 
certain the tcm]>erature each hour, for seven hours in succes¬ 
sion, the index is made to point tf7 on the outer circle, and 
10 A. M. on the inner circle is hrohght'opposite to 1 on the 
outer circle. % ‘ ^ 

The ams of the index projects so us to admit of itsbicing connect¬ 
ed with a small time-piece or table-clock, hy means of a small 
which nuiy be reinoved at pleasure. • Wheii the appara¬ 
tus is fixed on the outside of a wiudnu^ the sfiiull rod mss(;s 


‘ ^thrdugtt a perforation in the frame of the u indow, the time- 
piece lieing placed on^ table'\yi^h the. room, tind the two 

_.',1* '1' ’■ivLii.’it-if - •: 


2. r^resefits the interior mechanisib qt me apparatus. 

A cylinder, around and in two spi¬ 
ral lines, are seven pri^edti^g index ^ fig^ 1. is 
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fixed on the axle of this cylinder. 
lif Seven levers moving on a common wire at c, each supported 
by a small spring d. ^ •' 

Of Small catches for retaining the instruments in an upright 
or inclined position. 

ff A wire, represented l)y a dotted line to g, which keeps the 
valve bf fig. 1., shut when the instrument is vertical, and al¬ 
lows it to open when the instrument is moving to a horizontal 
position. There is one such wire for each instrument. 

A, The vapour chamber, Avhidi is an oblong tin-box, connected 
in front w'itli the lamp </, fig. 1 •, and at the otlier extremity 
with a narrow bent tulie »t, whicli terminates in the chimney 
e, fig. 1. The vaiH}ur chamber is at some distance from the 
wooden frame, and the space between them is filled with cot¬ 
ton or jKtwdered charcoal. 

, w. Are thin metallic tulies which project into the vapour 
chamlior, and are shut at their under extremities. 

р, p, p. Are small bent levers, whicli, by means of short springs, 
elevate the valves h, A, wdicn these tire freed by tlie wires ff. 

Pig. 3. llepreseiits a section of a small apparatus w'hicli may be 
carried iq the pocltet. 

a. The frame or case. 

A, Two slips of metal bearing each a thermometer and atmi- 
zomic-hygrometer, with a .se]>arute scale for each. 

с, A lever kept in its place by the spring d, and retaining A in 
a vertical position by means of a catch. 

e, A revolving cylinder, with tivo projecting pins for depr^ing 
the levers. Whvi the apparatus is used, the cylinder is put 
in motion by means of a pocket time-piece. 

/, The Vapour chamber. 

g, A gliass-vessel containing rain or distilled water, and which 
may be rai8ed^or lowered on the upright stem A. .. 

t, A small glass-tube, having attaclied to its under extrenii(y a 
soft hair pencil, tlirough which the water, in the glass-vessel, 
slowly distils, so as to keep the bulbs of the atmizomic hy¬ 
grometers constantly moist. There may l>e a separate tube 
for each instrument, or one* tube may terminate in two or 
mure branches, each mounted with its brush. The tube slides 
up oj down through a cork in the glass-vessel, so as to regu¬ 
late or stop the flow of wut.er. 

.liny —OCTOBER 1826. 
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When u thermometer is couverted into an atmizomic hygrome' 
ter, it has been the practice to cover the bulb of the instrument with 
soft V^mbric or silk, for the jmrpose of extending tlic moisture over 
its surface- But though this contrivance certainly answers the 
purpose, it is attended with considerable inconvenience; for if rain 
or distilled water is not used, the elotli soon becomes loaded with 
calcareous and other isarthy matter deposited from the water*; 
and even when the purest water is used, the instrument' soon be¬ 
comes loaded with all kinds of dust, lime, soot, &c. When tlie bulb 
has become thus incrusted, it is desirable, if iiot requisite, to renew 
the bibulous covering; a tronbles<»me operation, which cannot be 
effected without considerable risk f»f breaking the instrument; and 
which is particularly objectionable in the case of slender, and 
tremely fragile air tlienmmieters. 

This bibulous aivering may he got rid of, by liaving the bulli of 
the instrument made rough by means of fine emery, with or without 
the aid of fluoric acid; and by keeping up a constant supply of al¬ 
kalized water, by means of a capillary glass tube, fitted with a soft 
hair pencil, and connected with a suitable reservoir. 

It would seem, however, that an imperfection attaclies to the dif¬ 
ferential hygi'omeler, which does not appesur to have been particularly 
adverted to by 'vriters on meteorology. It has been admitted, that 
moisture is deposited from the atniosphen* on glass at a time when 
the former is not saturated with acpieous vapour. Hence when a 
differentiid thermometiT is used as a hvftrometer, and when, as has 
hitherto been the case, the naked bulb of the instrument is left free¬ 
ly exposed to the air, it cannot be ascertained, in the evening for ex¬ 
ample, w'hethcr the air is or is not saturated, for moisture will be de¬ 
posited (as it appears) on the naked bulb li^re the air is saturated; 
and when the naked bulb lias moisture condensed on its surface, 
the instrmne-ut no longer acts as a hygrometer. Perhaps this im¬ 
perfection might be remedied by keeping the surface (ft the naked 
bulb coated w’ith a thin layer of a fixed oil that'freezes at a low tem¬ 
perature ; but this would rendgr it a very complicated instrument. 

• The deposition^, from the water in this city, seems to lie much more 
copious now than it was some years ago. 
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Some mcchank'itl Inquiries regarding the Formutim the 
Tails of Comets. By 13r Lehmann of Berlin 

UMKiious attempts have been made to explain the formation 
of the tails of comets. The extraordinary aspect of those bo¬ 
dies, bj|r exciting the imagination of natural philosophers, has 
often drawn them into hyp>thescs which have run wide of all 
the known laws of nature. 1 propose to in(|uire here, if the 
form of the tails of enmf*t.s, and their changes, may not l)e ex¬ 
plained by me.'ins of known jiowers and mechanical laws only, in 
ij,ie same manner as the flux and reflux of the sea arc explained 
by ineims of gravitation alone. 

(yoniets do not difl'er essentially from planets, wilii respect to 
their motions, but the eccentricity of the orbit which they de¬ 
scribe is much more considerable than that of the orbit of the 
planets, so that their course is accomf)lished in a curve, which 
differs little from a paraltola t)r a hyperbola. The planets on 
which we can observe spots, turn at the same time upon their axis 
as the earth dcK*s. The satellites in their motirm always present, 
like the moon, one and the same side to the planet round which 
they move, the time of their rotation being the same os that 
of their circulation remnd the planet. That this agreement is 
not an eflect of chance, but must have resulted, in the case of 
our moon, from the circumstance that its mass is larger toward 
the hemisphere which it presents to us *}*, is what has been plain¬ 
ly demonstrated by celebrated La Place, in his Mecanique 
Celeste (L. V. PI 

If we rdiurn to the comets, we shall sec that two cases may 
pi'cscnt themselves, with rc.spcct to their revolution round an 
axis. This revolutibn is performed, cither like that of the planets, 
in such a manner as that they present all the parts of th^r sur¬ 
face in succession to the sun, or, like that of the satellites, in 
such a mannej* as that they always turn the «amc hemisphere 
toward that star. It rfi demonstrated upon mechanical princi- 


* Astronom. .fehrbuch, Berlin, 1826; and Btblioth ITniverBclle, Mars 1826. 

-)- In const^uence of the earth's attraction, and of the circumstance that the 
mass of the moon mu«t'.liave been originally fluid. 

It hc^ng understood that, at 'lie commencement, the qmes of these two nJh- 
iious did \ot differ in any considerable quantity. Thi.s explanation is originallj 
'luc to l.a krange. 
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pics, that no third case can exist. Now, it is easy to see, that a 
comeD^hich should turn round its axis, in the first of these 
ways, wuld not have a tail; for, if we suppose tliat some farts 
of the atinospiiere of the comet were upon liie point of extend¬ 
ing, over a larger sjace of the side opposite the sun, than of any 
other side, they would be immediately displaced by the rotatory 
motion, since they must possess this motion in common with the 
nucleus. It may therefore be admitted, that, before a exHuet 
can have a tail, it tnnst neces.sarily always ]>rescnt the same aide 
to the sun. Knowing that some comets shew no trace of a tail, 
while others acquire one near their perihelion, we may consider 
it os established, that the former turn in the manner of planet^ 
and the others in the inunner of satellites. But if a comet al> 
ways present the same side to the sun, it can only Im?, Iwcause 
it has a greater mass on the side u Inch it thus ])rcsents, than 
on the opposite .^ide, as La IMaci.- hfis demoiislratcd with rcs})ecl 
to the inonii. Its eenlrv of gravil\ will ihereftM’e be found be¬ 
tween die centre of figure of the nucleus and the sun, and nothing 
prevents us from sup|M)siiig this centre of gravity near the sur¬ 
face of the nucleus. 

Tlie acc'eleratiiig forces, to which each particle of the atmos¬ 
phere of a comet will be subjected, are the fullowiug, l«i. The 
jwwer of expansiou ; The gravitation toward the sun; 

Qdly, The gravitation toward the nucleus; 4^/t^, The attrat*- 
tiou of all the other particles of the atmosphere. 

The fourth of these powers is so feeble, that, in our inquiry, 
it may be considered as an infinitely small*’quantity, on account 
of tlie extreme rarity of such an atmosphere. The s'mie might 
almost be said of the gravitation toward tlie nucleus; 5 cil' this nu¬ 
cleus so little density, that even when it ii in proximity to a 
phmet, it exercises no appreciable attraction upon it. This is a 
circumsiance which may be verified by the comet of I 77 O, 
which approached the earth to a distance only seven times great¬ 
er than that of the moon, without producing any sensible action 
upon ib". However, the parts of a cometaiy atmosphere, which 
acSitiinNi: tlie. nucleus, are so situated, that we cannot neglect the 
attraction which this nucleus exercises upon them. .There re¬ 
main, therefore, three powers actfng upon thift^tmospher^ the 
'■* ji&wer of expansion, the gravitation to ward the sun, and t'oe gia-"" 
vitatioi> toward the nucleus, I..et us decompose each * f these 
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forces into two others, and of which one is parallel to the radius 
vector; there are, then, six forces, of which we have only to con¬ 
sider the three that act in the direction of the radius vector ’ We 
shall consider the nucleus as a solid body, such as the atm'ospliere 
which surrounds it cannot penetrate, and that the densest part of 
this atmosphere rests upon its surface. 

If we consider the parts of the atmosphere situated on the side 
opposite the sun, it is plain, that l)eing somewhat more distant 
from the sun than the nucleus, they will be attracted by the sun 
with less power than the nucleus itself. The component of the 
attraction exercised by the nucleus upon the atmosphere will 
therefore lie diminished by the attraction of the mass of the sun. 
While this diminution will remain insensible, on account of the 
too great distance of the comet from the sun, the gravitation of 
the particles of the atmosphere toward the nucleus will be in 
equilibnum with the ]inwcr of expansion ; in the same manner 
as the expansive power of the earth’s atmo.sphere rentains in equi¬ 
librium with its weight, so long as the air is tranquil. But, in 
proportion as the comet approaches the sun, this diminution will 
become nmre and more sensible ; the component of the power of 
expansion, directed according to the radius vector, will gain 
more and more iijTon the comjwuent of the gravitation toward 
the nucleus, in the same direction; it w’ill tlicrefore remove 
from the nucleus the parts of the atmosphere, situated on the 
side opposite the direction, and will form a tail. 

The tail which will be formed in tliis manner, will always 
elongate more, and will always increase with more rapidity, be¬ 
cause several causes acting in tlu* same direction unite to accele¬ 
rate this ihcrcase. In the first place, every motion once im¬ 
pressed, wiH condnuc of itself in one direction, and with a con¬ 
tinued celerity. Secondly, if the comet approach the sun, •the 
diminution of intensity of the gravitation toward the nucleus be¬ 
comes on this very account always more sensible. In the third 
place, when even a particle of the atmosphere'is in motion, for 
the purpose of removing from the, nucleus, the difference which 
there is between the distances of the sun from the nucleus and 
the particle, goes on continually increasing, and consequently it 
is the samd with the difference between the gravitation of the nu- 
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cleus and the particle towards the sun. Thus, in all coses, the 
particle will rcnx>ve from the nucleus with an increasing 
dity on the side q>posite the sun. In conformity with this, we 
often 1 ^ the tail attaining an astonishing length in a time, 
wl^e at first sight, it might seem that the difference which orU 
ginally exists between the distance of the nucleus and that of 
the particle from tlic sun, compared with this very distance, is 
too small a quantity for the diminution that must result'from it 
in the gravitation ever having an appreciable influence, or being 
capable of determining the formation of a tail. But this forma¬ 
tion depends essentially upon the circumstance that, according 
to my supposition, the comet always presents the same side of 
the sun. Its extension to a length of several millions of mil^ 
will then be possible, iK'causc all the causes which tend to aug¬ 
ment this length, act without interruption in the same direction. 
If, on the contrary, the comet should turn on its axis like the 
planets, the enormous increase of its tail from the causes whicii 
1 have just exposed, could not take place. 

How docs it now happen that the tail decreases after the pas¬ 
sage to the perihelion t It is not difficult to reply to this ques¬ 
tion, by means of the principles already Imd down. When the 
comet approaches the sun, two eau.ses concur to retard the 
growth of its tail. The first resides in the law of aiirostatics, 
which determines that the power of expansion diminishes with 
the density. The tail will not therefore increase so quickly as 
it would have done, had the jxiwer of expansion remained the 
same. The other cause is connected with the circumstance 
that we cannot see objects which transmit^too little light to'our 
eyes. There results from this, that we can no longer distinguish 
the extreme parts of the tail, when it is much extended and con- 
sequ^tly highly rarified, because a diminutian of lustre is ne¬ 
cessarily connected with this rarefaction of an otmc^phcrc lumin¬ 
ous in itself.'*' For these two rea.sons, the tail will seem to us 
to be shorter, and increase more slowly. It is very difficult 
ijp distinguish the limits of the atmosphere of a hornet, or its 
Idst lUyers: They escape our view, on account of their extreme 
raijty, the passage to vacuity being eff'ected in a manner entirc- 

There follows from this that the tai? of a co- 
so much the shoftcr that we ^anploy n grga,ici¬ 


ly ^iq^M^eptihic 
appear 
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magnifying power for obtaerving it, because this magniHer de- 
mioishes the intensity of the light. 

So long as the comet approaches the sun, and also when it bc- 
^ns to retire from it, the causes which contribute to elongate 
the tail will gain much upon those which tend to shorten it; 
and the greatest lengUi will take place immediately after the 
perihelion. But when, after the perihelion, the comet begins to 
retire ftt>m the sun a suilicieiit space, the latter causes will begin 
in their turn to gain upon the first. The gravitation towards 
the nucleus will always be less surpassed by the jxiwer of expan- 
rion, which will itself have become smaller and smaller, from 
the rarefaction of the atmosphere. There will thus be a period 
at which these two powers will be mutually balanced, and at 
which, in consequence, the power will vanish, in virtue of which 
the [jarticlcs of the atmosphere were propelled from the nucleus 
on the hide o])posile the sun. After this there w'ill immediately 
rise a contrary power, which will draw them towards the nucleus. 
However, in virtue of the law of inertia, the tail will still grow, 
but with a slower progress; after a certain time it will be sta¬ 
tionary, and at length it will rapidly diminish, so us to form a 
new and condensed atmosphere. As tliisatmosplicrecannot entire¬ 
ly disappear, the growth ol tire tail will diminish more and more, 
till the period when the armet will be suffieieiitly removed from 
the sun for its atmosphere to return to the siime state of con¬ 
densation which it {xrssesscd at the commencement of the phases 
which we have described. . 

Hitherto we have only considered tiie parts of the atmosphere 
of a comet w hich arc situated on the side fartlicst from the sun. 
Wcmigh% by a perfectly similar mode of reaseming, conclude with 
respect tOfltliosc which arc on the side next the sun, tliat they 
ought to retire from the nucleus and stretch toward the sun, as 
the others extended in the contrary direction. There is no es¬ 
sential difierdbec between the two regions of the comet: It must 
form as long a tail on the one side as on the other. Why, 
then, do wc only sec one on the licmisjdicrc farthest from the sun 
Because the centre ot' gravity of the nucleus dtx's not coincide 
with its centre of form, hut is situated much nearer the surface 

ft 

of the hemisphere turned toward the sun. 

It is demonstrated hvcah-ulation, that the centre of gravity be- 



248 


Dr Lehmann on tfie Tails of Comets. 

ing so placed, the diminution -of gravitation is much smaller in 
the parts of the atmosphere turned toward the sun, than in those 
which are on the opposite side; the tail must, therefore, he much 
sho^r'^ in this region than in the other. And as theeoHre of 
gravity may be sypposed extremely near the surface of the 
nucleus, as has been said above, it may be conceived that here 
the dilatation of the atmosphere no longer forms a tail, but only 
a nebulosity. * 

m 

Lastly, the tail is ordinaiily inflected, so as to turn its conca¬ 
vity toward the side from whence the comet comes, and to have 
the plane of its curvature coinciding with that of the orbit of the 
star. The reason is this,—the particles of the tail cannot follow 
the circulating motion round the sun, with the same rapidity 
as the nucleus, because to tlie same linear veUx:ity correspond 
angular velocities, so much the smaller in pro}x>rtion to the great¬ 
ness of the distance from the sun. The radius will be tangent 
to the curve of the tail in the vicinity of the nucleus, l)ecause 
there the angular velocity of the particles of which it is compos¬ 
ed does not differ from that of the nucleus. It is easy also to 
comprehend, that the tail will appear so much the n>urc strongly 
inflected, the larger it is; a result of our hyj^xjthesis that agrees 
with observation. 

According to what has been said alawe, the formation and 
change of the tails of comets may be considered ns a sort of flux 
and reflux of the atmosphere of their bodies, perfectly similar to 
the tides which are caused by the moon in our (Kean, and per¬ 
haps even in our atmosphere. 


On the Snakes of Southern Africa. By Akdbkw SMifn, M. D. 
M. W. S. Assistant-Surgeon 98th Regiment, and Sdperinten- 
d^t of the South African Museum *. Coraihunicated by the 

Author. . 

• • 

In n<» branch of .natural history is tin* want of accurate and 
}x?rspicuous description more felt than in Ophiohgy. Such im¬ 
perfections have unquestionably tended to retard the advance- 
mept .science, to create diffidence and doubt in the mind 

of the inquirer, and to keep batik eomniiniications on 'the sub- 

• before the Wernerian Soch’^v. 22«1 April l«2(i. 
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ject, from a fear of unnecessary repetition or a chance of plogia- 


nsm. 


As authors have hitherto, in general, been satisfied with hav- 
ing dead) distorted, and variously altered specimens for the de¬ 
scription of species, in that way the confusion complained of 
most probably arose; and if so, the only method calculated to 
remove it, would be a series of accurate observations made up¬ 
on living* snakes. As wmsiderablc difficulties must necessarily 
be overcome before that can be generaUy effected, and as but 
few individuals, comparativel^spcaking, ^n enjoy the means of 
carrying on such inquiries, it therefore l>ecomes the duty of all 
interested in the subject, to lost* no opportunity of forwarding 
suefti a desirable object; and, under this impression, I have taken 
minute descriptwms, from living examples, of the species actu¬ 
ally contained in the South African Museum, of which the an¬ 
nexed are abridgments. 

Sudi of them as have l>cen ascertained, beyond doubt, to lx? 
already known, arc designafetl by the established names; but 
where no descrijjtions have luK'n found iii Shaw or Lacej)edc 
(the only authors I have on the subject), ans\vering exactly to 
the appearances which have l)een observed, I liaA'c given them 
names myself; and, in <>ne <»f thosi* instances, have selet^ied, as 
a specific distinction, the name of the noble individual who 
})rocured it, and to whom natunal history is indebted for 
the institution of the South African Must'uin, where the speci¬ 
men is now deposited, viz. liord Charles Somcrsi*t, governor of 
the Ctqie of G<x>d Hope. 

The descriptions, though concise, and by no means complete, 
have Iwen pibvefl to lx? sufficiently explicit to enable individuals 
to difitinguislt, with certainty and facility, the different species, 
which is all I aim at oiti the present (K*casion ; reserving the mofe 
ample details, as well as the accurate representations w^ich I ac¬ 
tually possess, for a work expressly on the subjc*ct. With re¬ 
gard to number 5, I have considered it as a spcf;ics of the gcs. 
nils Nflia, more, howeverf from its manners than from its natuml 
appearances. In relatkm to the former, they .ire exactly like 
tliose of number 4, or the Naia capensis, ;ind so eoinpletcly * 
different frofh those of the vipc'rs, that I have placed it, though 
devo’ 1 ,jf the Icxise skin on the iicx’k, with the former, at least 
till such time as au opportuifitv occurs of ^^('orthining. by aua-.. 
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tomical examination, its proper genus. If examples of all sorts 
of snakes could be procured alive, and kept so for some caam^ 
derable time, many excellent specific characters, as well as va¬ 
luable generic distinctions, would doubtless be obtained, and 
classifications, which have hitherto been formed upon inpj^edent 
data, might certainly be fixed upon clear and lasting 
Indeed so convinced am I of that being practicabl^y that 1 ha^e, 
for some time past, l)een forming a collection of live snaRea |^|p fc^> 
firom experience, I find tliat the more their natural dis)X]i|||l|iii 
and appearances arc rennirked, more perceptible is tUPlSIfc 
sufficiency of our present divisions, and the want of reform. 

To atteni]}t the latter, however, with any prospect of succe^i 
would require*, previously, great observation and extensive expe¬ 
rience, both of which must be the work of time; tmd therefore, 
by waiting for them, other persons might notice what we ouglit 
to do at least in relation to our own colonies. Therefore, to 
prevent that Imjjpening to the C^'ipc of Go<k1 Hope, I jiropose, 
in successive pajit'rs, to give short sketches <>f the <lifiereiit spe¬ 
cies of the serpent trilw which arc actually contained in our in¬ 
fant museum, dividing them, for the time being, aectirding to 
tin* most popular elassiiication at ]>resi'nt in use. 


VIPERA. 


a. With orbicnlo-cordatf Head, and Fane's. 


1. \\vvM\ mfi^ita. Burchell. 
Puff-Adder of the Inhabitants. 


ii round colour above, v'arylng Irutii brown to bn>wnisli-ycl1ow or dirty yel¬ 
low, aiul varie^ted throughout by transverse cur<^ or xhs-xag bauds of 
black, aiul bright yellow or ereani-iTuluur. The Iwight yellow or cream- 
colour, which ever of them it happens to be, is geh^llyfothid immediate- 
Jly behhid the black ones, and the same colour isj^variably observed mark- 
more or loss of other scales in various situa|ibns. The lateral portions 
the black bauds are mostly somewhat scmiewnilor with their curvatures 
' !' backward?; the central parts again acutely-angular or arrow-sdiiaped, with 
their points nearly in the middle of the back, and directed towanis the 
tail. The bonds ou the anterior and'middle {jorts of the body are for the 
most part continuous, though marked by such a serj^ntine course, but' 
ue^to Stall they become much less distim.t, and 'are oflbii cither con;- 
pl^wly interrupted or lost. Towanis the middle as well as more ibjLwards, 
they have three dislinci curvatures <ir angles, one on each side, bdng ge¬ 
nerally- semicircular, and the third ttn the middle of the liaek mostly acute 
and angular, llcsidca those three ]H>rtions, some of the dioucls have at 
their extremities al.s<^ a black bletch on citch rfde, which in some in¬ 
stances .ir»- dij'i'fi'leil til them. I'lM in the majority are aepa<a^^‘'%JJi<- 
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ground colour of the tail is generally darker than that of the body, and more. 
^tinctly intersected by several narrowregular and contuiuuus yellow bands, * 
whidh extend round the greater part of its circumference. Colour below, 
as well as on the inferior parts of the sides, bright ydlow, some of tlu! 
scuta and squamse, however, variously marked towards thmr extremities 
by blade ^ts. Head mudi depressed and mottled above by black, yel¬ 
low, and brown. Generally posterior to each eye,, just over the place 
where the jaws dilate bdiind, there is a large blackish blotch, with a yel¬ 
low cmitre, and also before and between the eyes is usually observed a 
transverse black band, dotted more or less wiUi yeUow. The eyes are 
situated well forward and high up on the head, the nostrils are lar]^ and 
placed dose to the edges of Uie upper lip. The scales with wmeh the 
head is covered, as %rell as those on the b^y, are ovate, imbricate and 
carinated: The nose and lateral parts liefore the eyes are covered with irre¬ 
gular j^ttened, granular-like bodies. Body diminishes suddenly and consider¬ 
ably in size at the commencement of the toil, whicli is slender for the size of 
the make, and measures about j(tli of the whole length, which is usually from 
three feet to three and a half. The neck is considerably narrower than 
t^^er the body or the head. Its motion is moderately quick, its disrmsi- 
tiw fiery, and its bite fretiuently, though not invariably, fetaL ifeuta 
somewhere about 130, squaime gcnentlly about 2’JI. 

The colouring of this snake is very jieciiliar, and Burchell’s * 
remark, that it is not easy to ermvey jui idea of it by mere des¬ 
cription, is very just. 


ii. Vii’EKA armata. 
Horned Snake of the Inhabitants. 


Ciround colour above, ash.grey, hluiab-givy, or gi-eyish^recn, willi irregiiiar 
nms of irregular browu spots, that have their edges considerably darker 
in general than their centres. In most sjjeeimens, two distinct rows are 
<i) (served along the middle of the bock, but iu some there is only one, and 
then the snots are considerably larger, and extend right across the ims^- 
nary dorsal line. Along each side agstin, is another row of sjiuts, but or a 
much smaller size than those just described, ami between them and the 
scuia is a slight mottling of blackish-b^e dots, ziz-zag streaks, or waving 
lines. Colour below a shining pearluwhite, with in many instances a 
slight tinge of red. Head depressed, and like the body covered with cari- 
nateil scal^. Eyes jiroininent, placed wdl fi>rward; and each guarded a- 
Love by three or mure short, erect and prickly jMunted bodies, which have 
obtain^ for A the name it bears amongst the colonists. Neck consider¬ 
ably smaller Uian the head or body, and the latter diminishes much in 
thickness at the vent. The tail is slender, pointed, and about |th of the 
length, wliich is seldonf more than fourteen or fifteen inches. Greater 
thinness rarely more than that of a man's thumb, unless Mrhcn enraged, 
at which time, it can, in common with most vipers, increase its^mensions 
very considerably. Scuta generally about 120, and squamte about 20. 

^ The motion o^this snake is but slow, its disposition is fierce, 
ubd its bite I have found* invariably occasion death, when in¬ 
flicted On young animals, thoiigli not always when practised on 
old ones of the same .spetnes. 


• Travels in Southern Africa, vol. i. 

I r 
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b. With ovato-cordcUe Head attd Fangs. 

ViPERA numtana. 

Berg-Adder of the Inhabitants. 

Ground colour, a dirty bron'niah bLick, the intensity of which varies in dif¬ 
ferent specimens. Alon;; the back there are two rows of large, black semi¬ 
lunar spots, having their convexities directed towards each other, and their 
margins surrounded by a narrow edging of dirty white. Below those, on 
each side, is another row of similarly shaped and coloured spots, but of a 
smaller sixe, and having their convexities pointing downwards. These are 
separated from the centre rows by two white lonmtudinal lines, which are, 
for the most ]>art, continuous, thougli here and there uecasiouaUy inter¬ 
rupted. The two lateral rows arc not well seen on the sides of the neck, 
but the two central ones extend distinctly forwards, along the upper sur- 
. of the head, as &r as the eyes; tuough, in the latter situatum, 'the 
spots 81*6 of an oldong, instead of a seuiOunar shape. Between the side 
row’s and tlie alxlomcn the colour is variegated, black, and dirty white;' the 
scuta themselves are ol* the latter hue, uud mottled witli black or blackish 
blue; indeed, in niuiiy examples, the latter is the prevailing colour. Head 
somewhat quadrangular, w’itli its posterior extremity a gopd deal broader 
than the neck, and, like the bo«ly, covered ai)ove by ovale and carinated 
scales. Eyes moderately large, and ]ilured well forward. Nostrils close to 
the tip uf the nose. Thickness, as in the two ])receding species, dimi- 
nislics rapidly about the anus. Tail slender, pouited, and about of the 

whole Icngtli of the snake, which is generally between sixteen and twenty 
inche.s. Greatest circumference seldom more than that uf u man's thumb. 
Scuta generally about 132. Squanue u1>out 20. Motion rather slow; dis- 
|H)sit(ou ferocious, and bite poisonous; though not invariably frtal. 

The altove a])pr{>aches st) close in its characters to the Colii- 
l>cr Atropos of Shaw*, I.’Atropos of T.acepetle-f*, that I feel 
(1i.sposcd to view it as the same snake. 

It is conunonly found atnoiip;! short grass, in dry mountain¬ 
ous situations, all over Southern Africa. 

et 

}oXru;N/. 

Otound-colour cinereous, with fimr rows of s])ots, slniilarly arranged 'and 
shaped as in the sort jusi described, but their colour, instead uf bdng 
black, is reddisli-hrown, with lighter eentres. 

e 

NAIA. * 

' «. Wiilt hme Skin on the sides tite Nevh^ and Fangs. 

Naia cnpenm.s. 

Binghals Slang of the Inhabitant.!. 

■ mid dirty while, the colours disposed in alternate waving trails- 

Verse hands. Tlie black is the prevailing or sole colour towards the head, 

- -- ' ■ - - ■ ^ ^ - . ■■ ■ ■ . ^ r-f—ir - - 

• .General Zoology, vol. iii. pai’l 2 p. 401. 

Ilistrore Nntimdle des Merpens, t<nn. ii. f»»l I.*!!. 4to. Paris, 17C!». 
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and it is not till nearly two inches &om that part that the white Is dis* 
tinctly seen. Towards the tail, as well as on it, the regular disposition of 
the two colours is most dearly marked, and the bands are most directly 
transverse. Below, the general colour is black, with the scuta, that are 
more than a few Inches luhind the chin, white at their extremities. Be¬ 
tween those that are thus marked and the head, the space is a deep shining 
jet black, except at two points, where some plates throughout are nearly 
white, and thereby ppve rise to two broad transverse light-coloilied buids. 
Tail slender, tapering, terminated by a shining homy iioint, and not quite 
|th of tlje whole Ien|^h of the reptile, which is generally from two six 
to three feet. Head depressed, narrow before, a little dUated behind, and 
somewhat broader than the neck; covered almve by plates, of w^h the 
nastd or most anterior one is triangular, its ajiex extending U])wa^ and 
backwards, whilst its base is directed downwards, to form the anterior por¬ 
tion of the upper lip. Kyos prominent, nostrils large, and ojjening back¬ 
wards. Body broad and flattish, with a loose fold of skin on each side of 
the neck, which it can extend at pleasure, and form into small wlng-like 
o.wthin membranous processes, like what is done by the Colul^er Naia of 
Linnaeus. Scales carinated, with tliosi" of the two lowermost niws larger 
than any of the others, (ireatest circiunfereiico about the middle of the 
body, and that is seldom inoiv tlian three or thrv'e inches and a-haltl S<>uta 
usually about ISKK Squanire about 

The motion of this snake is very rapid, its disjrosition is very 
fierce, often almost apparently eonrting opposition, and its bite, 
in all the instances in which I hat’e tried it, has soon occasioned 
death. 

It delights in wtirm sandy situations, and is foniu) pretty ge¬ 
nerally diftnsi'd over the wliole of Simthern Africa. 

b. Without uny Axavc Skin on tJu' ycch\ but ictih Fan^ft. 

5. NAIA Somer^etta. 

Naehl Slang or Night Snoke of tlie Inhabitants. 

(irouml colour abm’c, a brick red or oraii'k colour, and interai'clod by twenty- 
four or twenty-tive l»lack rings, whiclr^e generally of greatest breadth 
about the c.entre of the back, or under the belly. The one next to the 
head is by nmeh the largest, and above has a pointed extension in front, 
which runs a^hetrt way idoug the crown of tlie head. At some distance 
before tliis riag, on the hinder pari of the head, an irregular black spot is 
observed on each side and ii'om the unjK'r lip of one aide, to the same 
placHJ on the opposite, directly cutting the eyes, extends a narrow traiA- 
verse black band. Many of the black rings on the body have above an inter- 
ru])ted edging of yelhtwish white, folour below a dirty r^^irii-white, 
more or less deeply tinged here and there with yellow. Head dejjressed, 
inclined to ovate, and its sides slightly dilaieil behind, thereby giving to it 
a little suiieriori^v in pohit of breadth over the neek. yfbove it is covered 
bv l^ge plates, the foremost of which^ or the nasal one, is considerably 
elevated above the others, aVid triangular, with its apex extending upwards 
and backwards, whilst its base, which is slightly arched, is downwards, and 
forms the anterior part of the upjier lip. The thickness of the body is. 
pretty nearly the same throughout, and docs not extH:!ed that of a man’s 
thumb. It ihcrcascs but little behind the neck, yet it duuinishes consider¬ 
ably and rather ubruptly about the Vent. Tail thickish along Its whole 
length, terminated by a homy point, and measuring about vst the whole 
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length of the snake, which is usually about two feet two or three inches. 

8c&8 sincnth and slightly imbricate, towards neck and tail inclined ter ovate, 

but, about the middle of the body, a little disnosed to an orbicular sliapc. 

Scuta about 109, squamae 20. Motion ratner quick; disposition ex- 

trcmelr fierce; and bite often mortal. 

• * 

This sort of snake is but rordy met with here; indeed the pre¬ 
sent is the first I have seen, though for the lost four years I 
have been endeavouring to procure one. The inhabitents assei't 
that it only moves iiix)ut during the night, and thereby account 
fo)' its being so .seldom found. 

EI-APS. 
a. JVit/i Fangs. 

(i. £j.ai>s jmnciatns 

Kousseband <>r Garter-Snake ol‘ the Inhubitants. 


(iroiinil colour, a deep Jct-bLick, variously laarketlby minute white dots and 
blotches. Along the centre of the back the spots are largest, and of irre¬ 
gular forms, some being roundish, and others triangular, oblong or waved. 
Oil each side of this central row is :i zig-zag line of white dots, which 
forms more or less Irequcul connections vrith the spots of the cinitrol row 
just luontioiicd. Immediately under this second row, is a tliinl also of 
white dots, nearly straight, and extending distinctly firom the head to the 
tail. C'olour liclow black and white, disposed in alternate transverse nar- 
low lines, which, under the tail, appear in a double scries. Head small, 
soniewliat orate, roundish in front, and covered above by jdates, the colour 
of which are black, witli an interrupted M'hiti.'>h line running along the 
middle of the crown, and the sides slightly s])utt(>d with yellowish-w^ite. 
Mouth sinalL Neck not less than the head; nor is any part of the body 
larger than the neck ; so that the whole is therefore nearly of the same 
thickness, except the tail, which ta]iers gently to a fine slender point, and 
measures about one-eighth of tfv. length of the whole, which, in the sjieci- 
mcii described (the only <ine T l^tve seen), was about nine inches, and no¬ 
where tliicker than a common ”uill. Scales smooth, slightly ovate, and 
scarcely, if at ail, imbricate. ‘ Scuta 183, sciuamre 38. 

This is a rare species of snake at the Ca}x;; its motion i.s 
quick; its appearance Ix^autiful; and its bite highly venomous; 
having in several instances occasioned death while it continued 
alive in my possession. Other snakes besidofi this, which arc 
cither remarkable for their beauty, or the variety of their colours, 
when of a .smd'i size, are generally considered by the inhabitants 
as a Kousseband. . ' 

' ( To be continued.) 



t 255 ) 


PkUirc Vegctalmi on the Surface of the Globe .—Continued 

from page 124. 

A-FTER having viewed with M. de Humlioldt, the rich ve¬ 
getation of the most beautiful countries of America, if we now 
transport ourselves to the wild and desert shores of New Holland, 
with Billhrdiere, Brown and Peron, we shall find, in the little 
that is known of this vast continent, vegetables entirely different, 
although in the same degree of latitude. Those which have 
been collected, approach more to the plants of the Old Continent; 
those destined for the noiirishnient of man are here as rare as 
they are aimraoii in America. These countries arc scarcely in¬ 
habited, and the men who live in them have but barely cn- 
tere<l u}K>n the confines of civilization, so |K>werfu] is the influ¬ 
ence of useful vegetables over the multiplication and devclo})- 
nicnt of the human race. In calling the atU’iition of the reader 
to the W'orks publisiied ujion the plants of New Holland, by' 
Messrs de la Billardiere and Brown, 1 shall here confine myself 
to the more interesting parts of M. Peron’s description of the 
vegetation of Van Diematfs Land. 

“ It is a very singular spectacle,'” .says tins naturalist, “ which 
those profound forestb present, the ancient offspring of nature 
and time, where the stroke of the axe is never heard to resound, 
where vegetation, becoming every day richer in its proper pro¬ 
ductions, can exercise itself wifftout restraint, and every where 
extend its developments without obstruction; and when, at the 
extremity of the globe, such forests exclusively present them¬ 
selves formed of trees unknown to Europe, of vegetables singu¬ 
lar in. their organization, and in their varied products, the in¬ 
terest becomes more* lively and interesting. Here, there edh- 
tinually rrign a ipystcrious shade, a great c'oolness, a penetrating 
humidity; here crumble with age those powerful trees from 
which have s}wung forth so many vigorous shoots; thrir old 
‘••■'runks now deciomposed by the uiiij;cd action of time and mois¬ 
ture, are covered over with parasitic mosses and lichens. 
Their interior swarm.s with cold re]>tile.s, with numerous legionss* 
of insects; trfiey obstruct all the avenues of the forests; they 
ca'oss each other in a thousand diflerent directions; every where 
they form an obstacle t<) ])A)grfission, and muhiply difficulties * 
and dangers around the traveller: sometimes they form by 
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Ui^r iicaps natural dikes of tweuty-fivc or thirty iect in height.; 
in other cases they have fallen across the beds of torrents, or the 
depths of valleys, forming in this manner so many natural bridges 
which cannot be made use of but with fear. 

To this picture of disorder and ruin, to tliese scenes of denth 
and destruction, nature, so to speak, opposes with benevolence 
all that her creative power can present of the beautiful and im¬ 
posing. On all hands we see pressed to the surface of the soil 
those lovely mimosay those superb metrosideroses, those correo’, 
but of late unknown in Europe, and which already gladden our 
groves. From the shores of the ocean to the summits of the 
loftiest mountains of the interior, are to be seen the might;^ en- 
calyptitsesy those gigantic inouarchs of the southern forests, 
many of which are not less tiian Ironi a hundred and ^xty to a 
hundred and eighty feet in height, and from twentV'fivc to thirty 
or thiry-six feet in circumference. The Bauksite of different s|k>- 
u'ics, the protetCy the einbothriUy the Icpto&pcrmaiay are developed as 
a charming border around the edge of tlie woods. Elsewhere 
the camar’tjue are seen, so remarkable for their beauty, so valu¬ 
able for their solidity, distinguished by the rich colouring of 
their berries. The elegant cu'ocarpus projects in a hundred dif¬ 
ferent places its luxuriant, branches, sprouting forth in neglected 
beauty like those of the cypre.ss. Farther on appear the jean- 
Otorrcdty whose solitary stem rises to u height of twelve or fifteen, 
above a scaly and stunted ^.nock, from whicli an odorous 
resin oozes abundantly. In^somc places are to be seen the 
cycaaes, whose nuts, enveloped in a scarlet cpdcimis, are so per¬ 
fidiously ]ioisonous; every where are produced chacmiiig tuffs of 
melaleuca, theaium, concilium, and erodia, all equally intere^ling 
fnom the gracefulness of their port, or the*beautiful verdui^ of 
their foliage, or tlie singularity of Uicir coroU^ anil fruit. In 
the midst of so many unknown objects, the mind is astonished, 
and cannot bu£ admire that incouceivabic fecundity of nature, 
wl:dih furnishes to so many different climates productiooa so 
culia^V and always so rich and so beaupful.'^ 

. The tmppy climate of India is, perhaps, of all others, Butt on 
wihich nature has bestowed, with the.greatest profusion, all the 
luxury of vegetation. InliaUfcd by {x.H)pie who have long at- 
^taiiicd a high degree of civiliaitlrti, its vegetable productions 
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seem to have equally emerged from their original wildness. All 
present the most elegant forms, and appear to reflect, the vi¬ 
vacity'of their colours, those floods of light which the star of day 
coiilinu^y pours upon their corollas. Those beautiful countries 
are pmfumed by the most precious spices, eftibeliished^by the su- 
pierb family of the liliaceae; scarcely is there one of the plants 
observed in Europe to be seen. There grow those v^tables 
which *’furhish commerce with those gums and odorous resins 
wliich are imported by us at so high a price; those medicinal 
plants; which, for so long a time, have only been known by their 
productions, and by unmeaniiTg denominations. It is here that 
vfe learn to what shrubs, and to what plants, are to be referred the 
campeachy-wood, the snake-wood, the mix vomica, the cassias, 
the myrobolans, the tamarind, the curcuma, galamba, ginger, 
cardaiiiom, zedoary, dragon's-blood, &c. In the fields t^d in 
the plains, there vegetate an immense quantity of beaudfid plants, 
soixte of which constitute the riches of our gardens; the cleroden-. 
dra, futida, achyranthi, cerheri^ pontederia^ erarnfftemOi glo- 
riosa, erotonee, acdlyphm^ &c. 

In tills general picture of vegetation, we would not forget an- 
(^her tsomer of the world, where nature seems to delight to diew 
her munificence, in the infinite number of species belon^ng to 
the same genera,—to genera, whose types, for the most part, al¬ 
ready exist in Europe; to mingle them with other genera pecu- 
Imrtothe cKmate, arid of which some have been remarked among 
the plants of America. SnehT^s the Cape of Good Hope pre¬ 
sent itself to the eye of the na£i|alist, who visits it for the first 
tune; he is struck with astonishment at the sight of those moun- 
tairiUus rodcs, covered with succulent plants, aloes, mesendhryan- 
steipeKw^ cracstda, tetragmia, &c. If he penetrate into 
the fbrissts, they are no longer those of Europe or of Amedca; 
'he sees^thmn all shining with that gtdden and silvepr lustre; dif- 
ftis^ overlhe leaves of the numerous protea. Let him traverse 
vimtf’plaiiis; he can scarcely coubt the numberless species of 
hteths, 6or5onide, bleetjce, pencec^ &c. ‘ The tlnckets and wobds 
are composed of a multitude of shrute little known, of beautiful 
ph^IRca'f paeaSerinee, n^ainites, iarconantM, aftt&oapermd^ rciy~ 
endei hMHie; fitc. Wlule in th® fields grow in rivalry, tlria^ftu- 
meieus geraaiktj ianas, 'gladuM, hbtlidt^ hamantM^ 'aeldgkiis^ ate- 
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vias, everlasting-flowers, &c.; several of which now shine in our 
parterres, or form the ornaments of our hot-houses. The spe- 
aes alone which we possess are so num^us, that we can scarcely 
believe them to be the productions of a single locality. We count 
several hundreds of heaths, gerania, &c. 

To form a comprehension of the work of nature, we must 
observe it in those countries where the ground, abandoned to its 
natural productions, has not yet been turned up by the hand of 
man. Wherever this has established its power, it has subjected 
to his empire all that might contribute to his well-being, or em¬ 
bellish his abode; the animals have become slaves; rich harvests 
and vast meadows have replaced the wildnesses of nature; and^t 
forests have fallen under the axe, and the ground, despoiled of 
its original productions, no longer presents to the eye of the ob¬ 
server, but a vast garden created by human industry. The tree 
of the mountains has descended into the plains, and the exotic 
plant, more useful or more agreeable, has chased from its native 
soil the plant which is noxious, or of no utility to man. It is 
therefore only at a distance from great societies in foreign coun¬ 
tries, in lands untouched by man, that vegetation can be studied 
in its natural state, understood in its modifications, development, 
and progress. 

There still, however, exist countries in Europe which the pow¬ 
er of man has not entirely subjected; but it is only among the 
proud rocks, and upon the summits of the Alps, that they are to 
be looked fbr. There mountai^ piled upon mountains, rising 
above the clouds, form so mai^^rgardens, each furnished with a 
vegetation of its own, the character of which changes at each 
degree of elevation. There, in proportion as we ifte, we fiiul 
succeeding each other the temperatures of various diflnates, from 
thaf of the tropics to that of the poles, as well as several of the 
veg^s^ies p^uliar to each of these climates. • 

At the foot of these mountains, and in the lower valleys, ve¬ 
getate the plants of the plains, and a part of^those the 
southern countries of Europe. Forests of oaks occupy thv- 
iirst |l&tfonn; they rise, but not without loring a proportional 
d jigwc ^ of their strength and beauty, to a height' of about 
hundred toises, the eXtr^e limit of ibeir ^habitation, 
beech shews itself equally, but the oak has ceased to 
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grow more than a hundred fathoms beneath the highest Umit of 
this plant. In the zone which succeeds these trees, more ex¬ 
posed to tlie impetuointy of the winds, would present too much 
scope for their action, in the large cyme and broad leaves 
which they possess. The pine, the yew, the fir, furnished with 
a finely divided foliage, raise securely toward the regions of 
perpetual snow their robust and branchless trunks. The ac¬ 
tion bf the winds no longer meeting the same resistance, is di¬ 
vided and loses its force among their short and slender leaves. 
These trees, however, do not attain a greater elevation than 
a thousand toises; above this, woods of cratc^us, and birdi, 
and tufts of hazel and willow, among which the rhododendrons 
Nourish, brave the cold and the tempests, to the height of twelve 
hundred toises. Beyond this, appear, but with a much lower 
stature^ a multitude of beautiful and elegant shrubs, daphnes, 
passcrina, ghbtdarla, creeping willows, and some ligneous cis- 
tuses. 

Further on, to the region of snow, karccly any more woody 
vegetables are found, if we except some dwarf birches, some 
stunted willows, scarcely a few inches long. A short beautiful 
and tufted sword spritigs every summer from beneath the 
snowy mountains, and is covered with a multitude of pretty 
little fiowers with rosaceous fietals, naked peduncles, and viva¬ 
cious roots: this is the peculiar place of the numerous saxifra¬ 
ges, elegant primulas, gentians, ranunculi, and a profudon of 
other diminutive plants. IT.c frightful nakedness the poles 
reigns upon the summits of ^cse mountains loaded with per¬ 
petual ice; if there still remain some traces of vegetation, they 
only exi&t in a few lichens, which here, as elsewhere, endeavour, 
;but in Vidn, to lay the foundations of vegetation. 

Thus the traveller, having arrived on these mountains, at 
the region of ice, has experienced, in the course of a few hours, 
the different degrees of temperature which rdgn in each cli¬ 
mate from the tropics to the poles; he mgy have observed a 
pcolion of the plants which grow from about the 45th degree 
of latitude to the 70th, that is to say along a meridian of about 
eight hundred leagues, a phenomenon which exists in all 
high mountains, of bodi the Old and tlie New Continent, with 
some modifications peculiar to the localities. 

n 


0 
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The observations made by M. Humboldt, in the equinoctial 
re^ons, and upon the highest mountains of our globe, furnish 
us with a proof of this. The same order occurs there in the 
gradation of species, but only above the height of live hundred 
toises. The species, to be sure, are not the same as in Europe, 
but they have the same character of aspect, size, and consis> 
tence. The burning zone which occupies the lower space from 
the level of the sea to this height, enjoying a temperature uu> 
known to Europe, is inhabited by vegetables peculiar to this 
climate; this, as we have seen above, is the country of palms, 
bananas, amomums, tree ferns, &c. It is only, therefore, at the 
height of five hundred toises, that, upon the niountmns of th(^ 
torrid zone, the climate commences which corresponds to the 
base of the Alps, proceeding from the level of the sea, and it can 
only be here that the zone of plants corresjionding to those of 
Europe can commence. 

Such if the spectacle of vegetation, always varieil, and inces- 
santlj renewed, that presents itself to the view of man; a spec¬ 
tacle rich in its com{) 06 ition, admirable in its contrasts, sublime 
in its harmony, and which, to ])roduce it, lias only required of 
nature to submit the forms to the induence of different tempera¬ 
tures, of temperatures I repeat, and not of climates. It is.a very 
essential effect to remark, that the production of vegetable spe¬ 
cies is much more dependent upon the action of heat or cold, of 
drynes.*! or humidity, than u|ion the difference of climates; we 
may meet, and in fact do pretty frequently meet, the some spe¬ 
cies in very different latitudes, iiywhich, however, from local cir¬ 
cumstances, the same degree of temperature prevails. It is thus 
that wc find upon the high mountains of the South of*Europe, 
plants of Sweden, Norway, and even those of Lapland ahd Spitz- 
bergefl. Touvnefort made the same observation in Asia minor, 
upon Mpunt j^rarat. At the foot of tlie mountain are found 
the plants of Armenia ; in proportion as we rise, those of Italy 
and the south of Finance, then those of Sweden, ani^ toward the 
summit the plants of Lapland. «It is by mieans^ equally simple, 
that nature has removed from the surface of the globe that mo¬ 
notonous uniformity which the plants would produce, were they 
every where ithe same; but, subjected to the inHuenoe df the at- 
Aliy^ere, what varied forms do they present to our admiration \ 
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A temperature constantly hunud and warm, such as that of 
the equinoctial countries, maintiuned by the rays of a burning 
sun, and the emanations of a soil watered by the vicinity of 
large rivers and lakes, gives to vegetation that vigour which as¬ 
tonishes in those magnideent vegetables peculiar to those cli¬ 
mates. Another form of plants is seen in those countries which 
are exposed to the alternations of cold and warm seasons; it is 
more equal upon the sea-coasts, where the temperature is less va¬ 
riable ; but the plants assume another aspect upon tlie high moun- 
tains, where dry and cold winds frequently blow; they vary lit¬ 
tle in the fresh-waters, or in those of the sea; being there placed 
in a medium less subject to the inclemencies of the atmosphere. 
The intensity and duration of the light, the long and humid 
nights, occasion as many different modidcations in the vegetable 
forms. Nature has also so fixed the station of plants, that the 
dwarf and creeping willows never descend from the summit of 
their mountmns to associate with the osier willows, upon the 
banks of our brooks; and the primula?, which decorate the green 
swards of the Alps, cannot mingle with those of our meadows. 

From these considerations has arisen the idea of a botanical 
geography, in which the plants are distributed by groups, which 
have each their determinate height, their climate, and their li¬ 
mits. Several naturalists have directed their attention to this 
sort of observations, but no one has carried them so far as M. 
de Humlx>ldt, who lias pub]i,shed memoirs of great interest up¬ 
on this subject. From the ob^^ervations of this learned traveller, 
and those partly made before hkn, wo see the cruciform plants 
and the umbciliferas disappear, almost entirely, in the plains, of 
the torrid /one; while this zone is the abode of palms, tree- 
ferns,' gigantic gramineo?, and pararilic orchidca?. In the tem¬ 
perate liones grow abundantly the malvacca?, the labiatac, the 
compositae dhd caryophylleie, which arc very »are under the 
equator. The coniferac, and a great number of amentaceous 
trees, belong to the lioreal regions. There are other families 
which recur, in almost all the ebuntries of the globe, such as the 
gramineaB and the cyperaceae, but under different forms, accord¬ 
ing to the temperatures. Some of them nearly rival the palms 
in size, such‘as the bamboos, &c.; others form bufa short and 
tufted sward. My limit§ not permitting me to enter farther in- 
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to detail on tins interesting subject, I refer the reader to the 
learned dissertations of Linnaeus, the Stationes et Colonise Plan- 
tarum, to the Tentamcn Historise Gcographicae Vegctabiliuni of 
Professor Strohmeyen, and particularly to the Memoirs of Mes- 
aeurs de Humboldt and Ramond *. 


RemarJes on the Geologiuil Position of the Strata of Tilgate Fo¬ 
rest in Sussex. By Gideon Mantedl, Esq. F. R. S., &c. 
In a Letter to Professor Jameson. 

Q. HERE appeared in the Edinburgh Philosophical Journal fof 
April, “ Observations on the Position of the Fossil Megalosau- 
rus, and Bidclphis or Opossum at Stonesfield,” in which the 
writer alludes to the strata of Tilgate Forest; and remarking on 
the extraordinary nature of their organic remains, very summa¬ 
rily concludes, that doubts may be raisi^d regarding the geolo¬ 
gical position, both of the limestone schist of Stoncsheld, and the 
sandstone of Tilgate Forest. I shall leave to the abler pien of 
Dr Buckland, the defence of the assumed situation of the Slones- 
(icld slate, and confine my observations to the amsidcration of 
the writer’s conjecture, that the Tilgate strata should bo ranked 
as tertiai'v, and not as secondary, de}X)sits;—a conjecture no one 
could, for a moment, entertain, who had examined the strata of 
the south-eastern part of Englandr.«rlili any degree of attention. 

The only argument brought l(j»rwaTd in support of an opi¬ 
nion so entirely opposed to tlfat held by persons who have de-- 
voted considerable time and lalxjur to the subject, is, ^lat “ the 
strata which contains the organic bodies do not app^ dearly 
covered by those of the formations which are said to be more re- 
cent.” ^If such an argument be considered vdid, the progress 
of geology railst be slow indeed. In other branches of natural 
history induction ^d analogy arc frequently admitted to supply 
the place of actual observation; and 1 cannot understand why 
€ie samc*privilegc should not be extended to geology. In the" 
preset instance, however, it is unnecessary; and I am willing 
thj^ .^estion shall be decided by demonstration only. ,Tbat the 
of. Tilgate Forest are not itetuaUy covered by the newer 
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deposits m those locodUks that are most aaxssitk to the geolo- 
gist, is certain; but their emergence from beneath the weald 
clay, the superincumbent formation, is so obvious, as to leave 
not the shadow of a doubt that th^ were originally entirely 
covered by the clay, and that their present* approach to the sur¬ 
face is oiiring to the operation of that uplifting power, whose ef¬ 
fects are strikingly manifest throughout the whole of the south¬ 
eastern part of England. The annexed section of the strata 
from Brighton (on the coast of Sussex) to Tilgate Forest, is made, 
not from theory, but from actual observation, and will, I trust, 
satisfy the writer of the ** Observations,'*’ of the correctness of 
my remarks. 


SouHsfiotoits 



THaa.it Jfhreei' 


:Oe.cii ci' 

HastinS SandFormatiorv 


If the section were continued on to London, the several for¬ 
mations would re-appear, but in an ascending series (vide Phil¬ 
lips and Conybeare'’s sections). The attention of geolo^sts was 
first directed to the remarkable nature of the fossils of the strata 
of Tilgate Forest, by my work on the Geology of Sussex, in 
18SS; and although, at that period, the geological position of 
those deposits was not determined, yet I had not the slightest 
doubt that they were situated beneath the weald clay. The only 
question was, whether they should be ranked with the purbeck, 
or the iron sand; their emergenqp from beneath the more recent 
formations was too manifest to be questioned (vide Illustrations 
of the Gehlogy of Sussex, p. 57). Subsequent observations con¬ 
vinced me, that the strata of Tilgate Forest, instead of being li¬ 
mited, as I had at first supposed, to a small district, wero Cb-ex- 
tensivc with tire iron-sand, and might be traced tj^rough Sussex 
to the coast at Hastings; and a paper, describing the result of 
my researches, was read before the Geological Society of Lon- 
■dor, in the same yearc(l 822). • 

The writer of the observations states, that there are nume- 
rous consideraUom that might lead us to consider the two depo¬ 
sits (vk. fhe Stonesfield slate |ind Tilgate limestone}, as having 
been formed at a period which would be much newer thSn that 
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of the oolitic formations; in short, that they are tertiary, and not 
secondary deposits.'^ What the considerations may be that can 
lead to such a conclusion I cannot possibly conceive, and shall 
not therefore occupy the valuable pages of this Journal with use¬ 
less conjectures; bul as my sole object, in these remarks, is the 
establishment of what I conceive to be the truth, I shall feel 
obliged, if the writer still entertains a doubt on the subject, by 
the statement of his objections to what I have advanced. 

In the present infancy of geology, if a person disraver, in cei- 
tain formations, remains of animals and vegetables, of classes or 
orders, which, according to received theories, we might not ex¬ 
pect could be found in such deposits, we ought not, on that y- 
count only, to doubt the accuracy of his investigations, or the 
truth of his assertions. 

In the comparative list of the organic remains of Stoncsfield 
and Tilgate, inserted in the Memoir on the Megalosaurus* it 
was the object of Dr Buckland to mark their general resem¬ 
blance only. It may not, therefore, be uninteresting to give a more 
extended catalogue, since the difference, as well as resemblance 
of the fossils of the two deposits, will thus be placed in a more 
striking point of view. 


The Limestme SeJust of Slonesfield 

Megalosaurus, teeth, vertebra;, and 
other boiiesi. 

Crocodile. 


Plesiowuriu. 

s 

Dide1f>his. 

£ljtra of inaectH. 

Bir(ls~>tibi8e, and other bones. 



BaUstfr-^pecies of. 

Turtles—scales and bones; 8]K;cies itn- 
cert|J^^ ^ 


The Sandstone of Tilgate Forest. 

j^tegalosaurus—teeth, vertebrae, and 
other l)one.<!. 

C'rocodile—tecth, vertebrse, &c. teeth 
more obtuse and large than those of 
Stonesfleld. ^ 

Plcsiosaiirus—teeth anc^ vertebne ; 
species unknoj^n. 

Ii^uanodon — teeth, vertebne, and 
other bones; hitheato nut fbund else¬ 
where. 

Birds^iftibia; somewhat resembling 
those of Stonesfielda, 

Whale ? ?t the supposed humeriskan^ 
]>rol)ab1y of Plesiosauri. 

Balisttc-^pines of. 

Turtles—3 genera; aii^h'Watcr, ma- 

«line, and terrestrial P 


Organic Remains o/' 
and 



Tiigaic Forest in Sussex. S65 


Teeth of Squall or Sharks. 


Teeth of Spari and Anarhicas lupus ? 


Shells— Trifomas, Belemnita^ Ostredi, 
Pedenitm^ PateUa^ (marine). 

Vema and recd8»not of the same spe¬ 
cies as those of Tilgate. 

Wood ? lignite, charcoal. 

Fuci, algse. 

•• 

Carpolithi. 

Quartz-pebbles. 


Tricuspid teeth, longitudinally striat¬ 
ed ; differ entirely from those of the 
chalk, and from those of the retent 
species I hare examined. 

Teeth of Spari and Anarhicas lupus ? 
small rounded teeth, very nume¬ 
rous. Bony palates—unknown. 

Bones of unknown animals. 

Shells of the genera Unio, Mactra, 
Faludina, Cyrena, (fn>eh.water). 

Ferns—4 species; reeds. 

Wood ? lignite, charcoaL 

Gigantic plants of the Palm trilse; 
(Endogenites erosa). 

Arborescent ferns—(Blatlirarla Lycl- 
lii). 

(’arpolithi—not the same as Stones- 
hehl. 

Quart/..])ebbles and boulders. 


A glanoc at the aliove lists will shew, that, although the gene> 
ral resemblance of the organic contents of the two deposits is 
striking, yet they actually agree but in few particulars. The 
Stonesficld beds partake more of the character of a marine, and 
those of Tilgate of a fresh-water formation. The prevalence in 
the latter, of large terrestrial vegetables, of which the genera, at 
all analogous (C^cas, Dicksojiia, &e.), now exist in tropical re¬ 
gions only; and the absence of marine shells, particularly of Be- 
hmnites and amnumites, and also of zoophytes, seem to {nrove, 
that the Hastings Sands (the name now g^ven to the series of 
sands and clays between the purl>eckP and the weald clay, and of 
which the Tijgate strata form a part) have been deposited under 
circumstance|f materially different from those which operated in the 
formation of the Stuncsficld slate. But, as a work on the Fos¬ 
sils of Tilgate^Forest will sfiortly appear, it is unnecessary to ex¬ 
tend these remarl(s; and I will only add, that, should the writer 
of the “ Observations,'' or any one interested iii the subject, vi- 
r^it this part of England, he shall have fri^ access to my cabinet; 
ana it'Vill give me pleasure to afford liim every facility f‘or an 
actual examination of the strata of Tilgate Forest. 


Castle Placi, Lewes, Sussex, 
August 2. 1820. 
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Description ^ a Design far a Soirdory Steam-Engine. By 
Mr James White. With a Plate. Communicated by 
the Author. 

J^FTER completing my design, 1 feel a degree of diffidence in 
submitting it to public notice. Nearly two hundred ^ears have 
past away since the first, attempt to produce a rotatory motion 
in the first instance by steam, such a period of time having in¬ 
volved itself betwixt the original and the present; and the men 
genius, both in our own country and abroad, that have la¬ 
boured to effect this object, and the universal failure of alHheir 
designs, when compared with the present perfect state of the 
Reciprocating Engine, has absolutely marked the name of Ro¬ 
tatory in Steam-engines as something like a wild scheme, and 
left us but little hope that we shall ever be able to wipe that 
stain away. 

Those who are well acquainted with the principles of steam, 
and the different schemes that have been devised fur a rotatory 
steam-engine, arc aware, that the friction occasioned from an 
unequal pressure of steam on the revolving cylinder, has InH'n 
the great obstacle which stood in tlie way of success. That 
such difficulties no longer exist, can be plainly shown in my de¬ 
sign. First, let it be understood that the engine consists of one 
large outside lylinder, divided by plates into three divisions; 
the mid division being in len^i equal to the other two. In 
each of these. divisions, smaller cylinders arc concentrically 
placed, called the revolving cylinders; the difference betwixt 
the inside diameter of tlie outer cylinder, and thl^ outside dia¬ 
meters of the inner ones, forms the ste^-passbge. Let A, 
Plate V. Fig. 1. represent one of the revolving cylinders; 
then B, B^will be the steam-passage: if the.stlam from the 
boiler enter by the steam-pipe and pass downwards, it will 
get into the steam-passage B, B, through the^valve f act on 
the piston-plate P, which is, fast to thp revolving cylind^. ^ 
force^it round; when it has nearly made a revolution, the qua 
'drants on the piston-plate will come in contact with the valve, 
but not,<!?efore the piston-plate has passed the pasi'age C, lead- 
in^*1t) the condenser; consc<|uently the pressure is remove*! 




s7tr*f h\ -I /'’ififf*' f^*JO 

































































































































































































































































































Mr White’s Design fir a Rotaiory Stecm-Engine. J867 

from the valve. A fly-whccl being supposed to be attached to 
the engine, will continue the motion, cause the quadrants on 
the piston>plate to open the valve, and allow the piston>plate to 
pass. It has now made a complete revolution. When the 
valve fi begins to open, it shuts the steam ofS, consequently 
there is no ejcpence of steam when the power has to be perform¬ 
ed by the %-wheel. The re-shutting of the valve is also per¬ 
formed by steam, from the small lever on the spindle of the 
valve connected with the piston, working in the small steam cy¬ 
linder T: when the valve begins to open, it will raise the pis¬ 
ton in the cylinder T; but as sfxjn as the piston-plate P has 
passed 4hc valve, the steam acting on the piston of the small cy¬ 
linder T, will force it clown again, and shut the valve. Thus 
may we consider it ready for a second revolution. Before ex¬ 
plaining further, let us suppose that the engine only consisted 
of one steam-passage, in place of three, and let it be that which 
I have already described: when the piston-plate 1* has only 
made a half revolution, it is evident that the steam would then be 
entirely on the undcr-sidc of the revolving cylinder A, and force 
it up against that side where there is no steam, and cause such 
a degree of friction on its lx*arings, that the force on the piston- 
plate would be little more than sufficient to turn the revolving 
cylinder round. To overcome this great obstacle, I have di¬ 
vided thejouter cylinder into three divisions, shown in Plate V. 
Fig. % by the division plates m(y*ked x, a?, &c. These plates 
do not revolve. The first division contains the cylinder A, l)e- 
ing tliat which I have already described as having made a re¬ 
volution ; the mid division, the cylinder E, and the third divi¬ 
sion the cylinder D. The two end divisions containing the cylin¬ 
ders A and D, arc in every resjiect simihu’ to one another, and 
the valvesare on the same spindle. The mid division con-* 
taining the tiylindcr E is in principle exactly similar to^the other 
two, and only has diis difference, that it is equal in length to 
^th. • 

Jbig. ’i. Let the steam be admitted by the steam-pipe .y, and 
pass downwards through the two end valves J\ f; at the same 
time it will pass upwards, tlin)ugh the pipe W, over the outer 
cylinder, and tlirough the raid valve V, act upon the" piston^ _ 
plate F of the mid division, shewn in Fig. 2. and equalize'the 
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pressure from the under-side. The revolving cylinder will thus 
be forced round by an equal pressure of steam on all sides, to 
effect /gths of a revolution; leaving about x\,tK to the accde- 
rated force of the dy-wheel, at which period no_steam is exp»id- 
ed. 

Fig. 2. H, shews the flange to connect the steam-pipe W 
leading to the mid division; r, r, &c. br^ rings fitted on the 
ends of the cylinders, in such a manner as to mdce them steam- 
tight against the dinsion-plates ar, .r, &c.; and R the shaft of 
the revolving cylinders. 

In cases where a fly-whccl must be dispensed with, the pis¬ 
ton-plates can be so placed on the revolving cylindei^ as the 
mid one would be in action, when the end ones pass the valves, 
and the end ones in action when the mid raie passes; but in this 
case the pressure on the revolving cylinders would not be ex¬ 
actly fair. 

Lokdok, 

7 . Pratt Street, Lamlieth. 

WhJuli/ 182G. 



Tour to the South of France and the Pyrencee^ in 18SS. By 
G. A. Walkek Akkott, Esq. A.M. F.L.S. & R.S.E. &c. 
In a Letter to Professor Jamkson. (Continutid from p. 78.) 

On the 1st of April Mr B&ntham and 1 left Avignon behind 
us at 4 A. M. .We arrived at Lafoux at half-past 7. This is a 
small village on the other* side of tlic river Gard, front and op¬ 
posite, to the. town of Remoulins. It is the La Jb'ourche of Sir 
James Smith; and I had been much prejudiced against this 
by some remarks I rememltercd to have been made by tliat 
author in his Tour mi the Continent. I was, bowever, ag^^eably 
disappoidted. Instead of a dirty and comfortless inn, we found 
one itunnrknbJe for its neatness and ^^sleanness. Many changes 
and many ipnprovements ,have, however, every whca^^ t^lrta 
place during the last forty years. Towards 9, we safia^'forth 
to see, tha. famous ;P(uit de Gard> winch is about tvvo xmles 
higher, up,the.riyer. T)us ret^orli^li^ bridgef or .rather aque- 
*thiet;^nsistiDg of .tlii;ue series .of arches, one above the other, 
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is thrown over a very deep valley, and served in andent 
times to convey water from a hill in the ne^hbourhood to 
the town of Nismes. But this astonishing jnece of Roman 
architecture has been so often and so well described, that it 
were folly in me to say a word more on the subject, than that 
at present it is so very entire that we walked from the one 
end to the other, within the aijueduct itself. The covermg in 
some places^s broken; but we found little difficulty in return¬ 
ing on the top. On the centre r(x>f-stone was a long Latin in¬ 
scription ; but we had neither time nor patience to attempt to 
decypher it. 

Within the a(]ueduc‘t, aiul on tlie roof, we observed many cu¬ 
rious little plants. Indeed, it, like the steps of St Peter's at 
Rome, may well lie said to produce a Flora sufficient to gratify 
one who had come from a northern climate. Amongst others 
were Hvichlmia petreea, Lhuma ruhifolia^ Uclianthemum ra- 
cernmnm /3, Duval, Valantia rnuralh, Ccterarh officinale^ Pdlyc- 
ncmim arxn'im\ Tortula chhronotos^ Briil. GHmmia africana^ 
&c. 

We botanized in the neiglilx>urhood, where we met with se¬ 
veral of what lx)tanists call good plants, /m prnni/a, br>tk the 
ydlow and blue varieties, Ophrys arcmifhra, Valeriana ttdnroaa, 
I'ldipta clmiana (I doubt much that this ^should rank as a spe¬ 
cies), . Orchis rcltertiana. (of which only one plant was fimnd 
by us), Ghhularia alyssum and Thapsia vUhsa (but not in 
flower), were all here. The Grimmia aji-icana covered the 
nx^ks, while Tortula gracilis was abundant. We had been in¬ 
formed that a peculiar spmes of Cy^mcn grew' here, as well 
as at Capouladen, in the neighbourhotxl of Montpellier, and we 
sought for it Icihg, bij^ without success. Of the Iris ptermla^ 
some make two species, I think erroneously, although it is pro¬ 
bable that, as gulden varieties, they may keep tolerably con¬ 
stant. On the rocks opposite to I^afoux is Tar^nia hypo- 
phyOa, and behind the inn was a field covered with Holostca 
a plant nearly a§ scarce i« the south of France as 
in Scotland. 

Having done ample justice to a dinner that we had ordered 
to be ready by our return, we left Lafbux at 6, and' got to 
Nismes at 9 o'clock. The amphitheatre and maison carr^e, 



270 Mr Amott's to the Sovih of France 

botii splendid remains of Roman magnifiGence, are sure to g^vc 
high pleasure to all wlio see them. 

The materials for laiilding both these at Nismes, and the 
Pont de Gard, must have been brought from a considerable dis¬ 
tance (probably to the south), at least no stones ctm possibly be 
procured at this day any where in the neighbourhood, of .so du¬ 
rable a nature. 

Leaving Nismes at 11 v, m. we arrived at Montpellimr at half¬ 
past 6 the next mothing, and in a few hours set off for the 
Chateau de RestincU^rcs, the seat of Sir S. Bentham. 

When 1 left Pai’is, it was my intention to remain only a fort¬ 
night at MontpeUier, and then to proceed to Switzerland. But 
1 was induced to alter my plans, and to go to the Pyiifnces in 
the summer, by the persuasions of my friend Mr BcnUiam, and 
of two other gentlemen MM. Regnier and Audibert, who were 
to acccanpany us for six weeks. 

A northern botanist had no leisure to feel ennui in the 
south of France, sudi is the variety of almost new objects that 
meets his eye. A few hours were devoted before breakfast to 
the gathering of specimens, which, in the heat of the day, we 
- laid out to be pressed and dried, or changed the paper of such 
as were in progress. By this I was enabled to collect, not only 
for myself, but for such British and foreign botanists as might 
desire the productions of Montpellier, without going to look for 
them. But we w'ere not contented with what we found on Sir 
S. Bentham's property, one the richest in wild pl^ts in the 
neigiibourhoodof Montpellier. We sometimes, with M* Delile, 
Professor of Botany, and M. Duval, the author of the mono¬ 
graphs on the Annonocese and the genus Solai^m, made more 
distant excursions. One of these took place a>few days after 
!• my amval. 

“ lih j^aril-^We set off on Tuesday (tjie 5th) atiiin the 
inoming"'foi: the Pic St Loup, an arid rocky liill of considerable 
elevatian,'^l^ut sixteen or twenty miles north of Montpdlier. 
There is ao^ld chateau qn the right, to whicn we direet^f-r 
for the purpose of procuring there the Arabis vema. It 
was not in .flowm*, but wc foimd a few of OrchemtAke 
(O. rukra, Sm.); and on the other side of the lull we met with 
"Draba muraUe, and several other interesting fdants. We now 
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skirted along the north side of the hill towards the west,-until 
we arrived at a wood, in which we expected to procure the P€B~ 
onia per^rina. A fortnight ago it had'been in bud; but in bud 
it stiU was, and we were consequently disappointed. We had, 
howev^, another ol^ect more worthy of search; 'and we now be. 
gan to make inquiries after a place called La Roque, or Roquette. 
No one of the few we aacountered could, however, give us Uiat 
inforinatiofi. At last we met one who told us that there was a viL. 
lage called La Roque some leagues to the north: of that we were 
aware, but it could not be our La Roque. The plant we sought 
for was the Brassica himilis, a plant closely allied to B. repamda^ 
the Sisymbrium monense of Villars, and resembling somewhat 
our o^ Brasska mmerms^ but much smaller, growing at a dis¬ 
tance from the sea, and in a hot climate. It had been disco- 
vered by De Candolle, when Professor at Montpdlier, and has 
hitherto been found no where else. Indeed, it is doubtful if the 
station be known to any cme but De Canckdlc. He thus indi- 
cates the locality: “ Planities argillosa pone montem Lujo, in 
pagos Londres et La Rtxjue.'” Londres was soon found; but 
as for La Roque, alas! We searched diligently ov^ several 
plains all the way to Londres, but without success, and then 
giving up the pursuit, we returned to St Martin by some mea- 
dows. No sooner did we arrive at this village, where we were 
to pass the night, than we discovered that we had bera wander¬ 
ing nearly all the afternoon in part of the individual planities 
argillosa'” we were in quest of. La Roquette (not La Roque), 
we found to be on old castle, and a very conspicuous one, too, 
with a few farm-houses about it, and this the peasants we 
had met witl^ wete in the habit of calling merely the Cos- 
teUo^ and did not know that it possessed the denomination of 
di Roqmtta. Had we known, we might have examined the 
plain with more .attention, but, on account of its great cxtdit, 
it is not likdy we should have been successful. I had, however, 
no reason to be dissati^ed : much that I saw 'v^as new to me, 
in the wild state.^ MM. Qelile and Duval met us in 
the Evening. iSt Martm is a dirty village; and as for the 
berge, ft certainly had not cleanliness to recommend it. 

“ Yesterday morning'we started at S o'clock for the Cfqx>u- 
lodon. Here grows the same species of Cydamen, that we had 
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oideavoured to fell in with At Uie "Pant de Gaid. . Bentham 
and^Q^le had sean it in hud about a fextnigbt agpf and we 
hoped to get it in full flower. Aftei; a fatiguing walk up hill 
and down hill for three hours and a l^f j in whidh>, time the aun 
had broke forthwith all his power, we came to the Capouladou. 
I deseed some recompence, for never did l aufihr so. by the 
heat. We proceeded at the rate of full four.smiles.an hour; 
but this gave no more inconvenimce to my ccmfpanlons, than 
it would to me in a Highland gkn with my gun in ipy hand in 
die month of August. We arrived at the Capouladon, andibuml 
the Cyekmen still en bouton, apjwrently not more advance^ than 
it was a fortnight ago. 

From the Capouladon, we descended by a romantic xavine 
(14Uty romanHc, but there was no stream, no not even a.drop 
of .water to moisten the parched valley), for a mile or two, un¬ 
til we arrived on the banks die Herault. On the bfmka of 
this river we met with Lycopodium denLkuUxtwn (a, species per¬ 
haps too much allied to L. helveticum), and Hepedica trddba: 
on some rocks Globularia aLyasum and CoroniUa gioMca. We 
returned to St Martin in die evening by a small hiU enfled 
Agaasc. This is the patois name for the Ac^ Monapdiemtis, 
whidi is very abundant on this hiU. Owing to the elevadon of 
rnsst of the ground we had passed, the vegetation was not so 
much advanced as at Montpellier. 

“ To-day Delile and Duval set off for Mont|)eIlier, ami we 
for Beatoielieres. We botaniz^ by die way, and got some good 
jdanta Leucodon sduroidcs and Piert^tmium SmithU were 
in a flne state Of fructification. In one valley, afboTea, 
with its handsome white blossoms, and which dgaerves aa good 
a place in our gardens as the Cape heaths, was'^abundmtt, as 
wd^4Ui the Frica scoparia. Lavanduia j^teduu, scarcelyyet in 
flower, eovered the side of a hUl. On the rocks here was also 
Li^n mafnUlaris of Gouan, a species which can be only oon- 
fiMonii^ with JLecidea Candida, It does not appear jiave 
^ itoken; up by Acharius ,or any ot^.. Uchenoliagist,:iq|in;^ 
^eudd's'Nomfenclalor Botaiiiifu»A. •' «• ■ 

^ ..—^— t I . WL. i-i' 

I have since ascertaitted it tor he X. hmtHuhu, Sodlih, I^tui. TVsna; but 
«.iir .7aiiiM"filmself has sbtde united It la'IlngfiiA' t. Ifilft' te Liehen 

(l.«ei'dea) edndHus. '1 alihost think ard'gbod niafks if ifiiBtliictiou. 
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' Throu^ all the districts I have passed durihg these three 
days, 1 observed that the prevailing large plants on the waste 
lands are Ctemsta sayepmSyCutua mompeUen^^ and Lava/hduia 
apkoy m ters p CTsed with Q^cus Hex and coccjfkraf RoamaHmut 
offiofkoilia (the Rosenraiy), Buants aempervireda (the Box>tree), 
&c.' Of these, the Chniata acorpius holds the ]daoe of the tRex 
Eumpaua or Furze in Scotland: the Lavandula ajnca * they 
have in place of our CaXhuna erica^ or heather; and as for the 
Quereua Hex and cocdjera, they would, if not cropped l^ the 
sheep, cover the grounds like the Quereua aeaatiyiorua in the 
Hi^lands of Scotland. Upon the whole, the country here is 
far i^m beautiful: the whole, with tlie exception of a few scat- 
tcHred vall^s, consisting of waste lands or Garriquea. These 
wastes consist of little but small sharp-cornered hard stones, 
of a grey colour, which in some places ages scarcely moulder 
down: the consequence is, that there is but little soil, and 
that httle is immediately seized upon by the wild plants. 
Nor is it possible to cultivate these garriques; remove the 
surface stones, and you only find more; besides^ the heavy 
October rains wash down the finest mould into the valleys, 
leaving the* hilly parts absolutdy destitute of covering. Calc- 
donm’s tuUs are celebrated for being bare and barren; but they 
must give up the point when Languedoc contests it. On ac- 

. . . ■ ■■■-■■—— I' I . . . II ui mi v mt m wm i —— 

* The plant found at Montpellier, and throughout Provence, ia the true 
L, tpiea; that usually cultivated in oui; gardens is a more mountaiilous species, 
beliig the L. vera of De Candolle. BStire^ these two and the L, pyrnuiica 
there -exists great emfUsion among authors. The chief character poUited 
out by De Candolle is the shape of the brdbteae b^g linear in L. ^pHea^ and 
broadly cordato-acumiuatf in the other two; and ev en in these, the shape is 
not precisely tlb saine, though not so strikingly different as to afiRnrd a good 
specific character. De^ndolle, however, iiiunds upon it. One of the nerves 
of the/odyx in aU- the sfiecies expands- at the aipex into a small £)liaeeiNia «p- 
pgnddge, yrfah^ clh§^ the orifice of the calyx before the appearance of tihv co- 
roUa. The.^pe of that part, although the character be extremely minute, 
affords, as my foend the Baron Gingins de Lassarey at Berne has clearly 
shewn' tn^ the'specific difference. Baron Oinginsf the ^IhhiMied au- 
• r^'l^tbS' aitiid« -PMoHea to De Ciaidol1|‘’s Prodxmnus, 4a ahoutJbi'^Ukb a 
monograph on the LeUtmdUUf* Atowg other, remarkshfe discoKft^ he>lms 
found that the aiin]de and pinnated leaved spedes present two, very different 
structure^ in the embryo (ff the seed, wjhfoh promises fiiir not only tP p^arate 
toe Istter.genlricalbr firom toe formeiv but, should a luiturai elMsifi^ion of 
the Labiatm demand.it, to remove them to a different port of the or^-. 

JULY—OCTOBER 1826. » S 
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count *of the paucity of soil, it will readily be supposed tiiat 
there is no pasture for the larger cattle: indeed, there is scarce¬ 
ly a dozen cows in the country. Sheep-milk is chiefly in use, 
but that cannot always 1)e had, as in summer even the sheep 
must be sent some days’ journey to the north, to the mountains 
of the Cevennes. How different is even jxjor Scotland, where 
every hill has a valley watered by a nvulet. Here th^e are no 
such things as springs; no such things as streamlets: We find 
either extreme aridity or a largi* riv^r. The Lez (a river which 
flows past Montpellier) commences close to Sir S. Bentham’s 
house. Where it issues from the rock, it is as lai*gc as a good- 
siml iniii-dam ; and indml, bi'fbro it is allowed to narro\)[ into 
a river, it is obliged to act on a mill. It resembles Vancluse, 
but si'cnis much largt'r, although the surroiuKling roi*ks lx.'ing 
by no means so elovatwl, or on so grand a scale as the other, 
prevents its lieing considered so I'omantic. Though scarcely 
known, cxcej)t to the nativi's of the country, I consider it one 
of the most remarkable objects 1 have ob.st*rved about Mont¬ 
pellier. It deserve.s well a passing trsiveller’s attention. The ri¬ 
vers here generally deercasvin volume as they flow outw'ards, thu.'? 
reversing the laws followed by nature in more iiortlieni climates. 
There seem three principal causes: the (piantity taken off* for 
irrigation; the want of after supply, tm account of the absence 
of springs or feeding streamlets; and the gi’eat evaporation to 
which tilt* river is subject. H^ice, however improbable, there 
is no impossibility in the circumstance of the African Niger 
spreading out into a large surface, and being then evaporated. 

** Besides the Castello di Roquetta, wc saw a considerable 
numlier of otiier forts on the north side of the 7*ic de Loup. 
Every small hill was provided with one; If it the^ are all now 
in*a state of ruin. These served as strongholds to the different 
families during the Languedoc wars. But now that all danger 
is past, that private feuds have ceased, and that these castdlos 
have gone to deaay, it is astonishing to see the sqpe desire still 
prevail here of building even thfeir fa^-houses on as elas'^aMi 
a situation as they can choose. Wliat are their motives for so 
it is difficult to conceive. They are farther from water, 
more exposed to the sun; ^ for tlie all-destroyhig Revolu¬ 
tion cleared this country of every tree. Is it to enjoy a view 
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of tlie Mediterraaean ? or, as one of my friends jocularly said. 
Are they afraid of an inundation 

(To he comtimted.) 


On the Changes which the Laws qf MortcdUy have undergone 

in Kil^ope within the last Half Cmtury, orjrom 1775 to 

18^. By M. Benoiston de Chatbauneiif.* 

^I^HE physical circumstances amid which man is placed, 
the passions which animate him, and the political revolutions by 
which he is agitated, influence his organisation, alter and mo¬ 
dify it. The inhabitant of the north, free and happy, is not 
liorn^ does not propagate, and dies not, like the suifenng, un¬ 
happy, and enslaved inhabitant of the south ; and the calcula¬ 
tions, whose object is to determine the chances of his life, no 
longer afford the same results, when it is spent in affluence and 
inde|>endence, as they do when it is passed in poverty and ser¬ 
vitude. 

8 . These numerical results, therefore, whenever they can be 
(fotained, become the truest expression of the degree of well¬ 
being, which he owes to his institutions. They furnish, says a 
celebrated English writer, Mr Malthus, more instruedon re¬ 
garding the internal economy of a people, than the most accu¬ 
rate observations of the traveller. 

3. In the last century, several pjiilosophers occupied them- 

selves in investigating the laws of mortality, and the probabili- 
ties of the ddlation of life, at all the periods by which its course 
is divided. ^According to their calculations, the following facta 
have been considered as suffidently established: * 

4 . In a growing generation, the half died in t[^e first ten 
years of existence, and even sooner. 

5 . Three-fourths had perished before fifty years, and four- 
iiiiSlBUftt sixty; or, in oAer Wbrdfi^ of a bundled individiols, 
fifteen only arrived at this age. 


* Read te fbe Royal Academy of Syience on flie 30th January 1826. 
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6 . From eighty to a hundred years, none remained: a whole 
generation had run its course. 

7. The general proportion of deaths was determined to be 
as one to thirty-two*, and that of births as one to twenty-eighth 

3. It was reckoned that there was one marriage in a hun¬ 
dred and ten, or a hundred and fifteen individuals, and that 
the degree of fecundity was pretty accurately represented by 
four children for each couple, although, at the same time, this, 
as well as all the other relations,, was liable to vary according to 
the places. In Spain and Italy, there were only two children 
from each marriage; in France and Russia four; from ax to 
eight in Germany, and from eight to eleven in Sweden. / 

9. All these facts were deduced from the calculations of Nec- 
ker, Moheau, and the Pommclles, in France; those of Short 
and Price, in England; of Sussmilch in Germany, and of Far- 
gentin in Sweden. 

10. Such then, about the year 1780, were the principal laws 
to which a more or less perfect stale of society, a more or less 
active industry, and more or less limited means of existence, 
subjected the course of human life in Europe. 

11. Since then facts have increased, and at the same time 
have become more accurate; great political changes have taken 
place; civilization and the arts of industry have advanced with 
rapidity; and science demands that we examine what may have 
been their influence upon human life. 

12 . We have seen what were its laws half a century ago : 
with the old state let us coup pare the present. 

We have already said that the inquiries into this subject 
were now facilitated by the possession of more r6merous and 
more ext^ive documents. Of these docunents we shall take 
tlie official accounts inserted in the different periodical collec¬ 
tions, which have continued to publish them with care for seve¬ 
ral years. We shall cite especially of these collections, the Bul- 


CiiofW ^vidcs the nations/witlf refei^ce to this dreumstaor^M^^'TSd'' 
mortaUty is 1 in 30 in the rich and populous nations; 1 in 
Pwhich are less so; and, lastly,! in 36 in poor nations, where the 
' languishes or decreases. The number 32 is prei^ly the exact 
these three proportions; its extreme terms are 22 in Holland, and 
it ih Russia. 
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letin Universel des Sciences, by Baron Ferussac, and t}ie An- 
nales des Voyages et de la Geographie, by Messrs Eyri^ and 
Malte-Brun, &c. 

13. At the period in ivhich we write, 1825, of a certain num. 
ber of children born in Europe, there dies, in the first ten 
years, a little more than a third (38.3 in 100), in place of the 
half (49*9) whicli formerly died. 

14. From birth to fifty years, three-fourths of a generation 
(74.2) were found to be extinct. At present, the proportion of 
dead to living, in the same period of dme, is not more than 
three-twentieths, or sixty-»x. 

15. Lastly, twenty-three persons in a hundred now arrive 
at siilcty, in place of eighteen who attained that age half a cen¬ 
tury ago. 

16. These proportions are mean terms; taken separately 
they become still more favourable. Thus in France, the pro¬ 
portion of those who survive at sixty years is 24.3 in the hun¬ 
dred, while formerly it did not exceed fifteen fl4.7). 

These results, sufficient!}' remarkable of themselves, give rise 
to others which are not less so. 

17. From the 40th degree of latitude to the 65th, that is to 
say, upon a line which extends from Lisbon to Stockholm, em¬ 
bracing an extent of about a thousand leagues, and in a popula¬ 
tion of sixty-five millions of individuals, which is comprehended 
by Portugal, the kingdom of Naples, France, England, Prus¬ 
sia, Denmark, and Sweden, fhc proportion of deaths is 1 in 
40.3; that of births 1 in 30.1; that of marriages 1 in 123.3; 
and the fecundity, four children b}^ each marriage. 

18. On comparing these relations with those of the last cen¬ 
tury, we ar#'struck with the difference which exists in the actual 
mortality of early *ife at these two periods, a difference which 
is not less than that between 38 and 150. 

19> This difference would itself suffice to attest the happy 
effects of vaccination, to which they are part^ owing; but it 
also proves a*great amelioration with respect to the cares .be¬ 
stowed on childhood; %nd ^ose cares themselves indicate a 
greater prosperity and an improved condition in families. If 
we now reject that it was especially in the lower classes that the 
mortality of children was enorfhous, we may conclude, that if 
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these classes lose fewer at the present day, k is because they are 
in a bettcn* state for taking care of them, and bringing them up.* 

20. Nor is it less evident also, that if these same causes, as 
weSi as sdrne others, had not extended their influence beyond 
the years of childhood, they would only have had the melan- 
dioly advantage of delivering over to death a greater number 
of victims in the stages which follow. The contrary, however, 
takes place, and at the present day more individuals a'ttain the 
fiftieth and sixtieth year than formerly. The action of these 
preserving causes of childhood must therefore continue to ope¬ 
rate upon the grown up person during the remaining part of 
his career; and these preserving causes are in our eyes, to 
sum them up into one which contains them all, an improved 
state of society, a more diffused civilization, from whence results 
a more happy and easy existence. 

21. Along with the fact of the diminution (ff (he number of 
deaths, we have to place a second, which equally results from 
the comparison of the true epocfis, namely that of the diminu¬ 
tion of marriages. They were formerly in the proportion of 
one in a hundred and ten individuals; they are nbw in that of 
one to a hundred and twenty-three. This, which is a mean 
term, is even too high for some countries. In France, where, 
according to the calculations of Necker, there was one marriage 
in a hundred '$nd eleven individuals, there is only reckoned one 
in a hundred and thirty-five. 

22. The natural consequence of the diminution o£ marriages 

is that of births. This diminution is always proportional to the 
increase of the population ;*‘for while the proportion dT mar¬ 
riages to it has fallen from a hundred and ten to abundred and 
twenty-three, and that of births from twentv-right«to thirty, it 
is yet remarked that the one and the other we augmented in a 
certain degree. ^ 


* Mr Glenny, wfio has licon mucli occupied in England with statistics, 
cohridered with relation to insursuu^ soc^oties, thinks, Uiat since the 
Br Price, the public health is improved'in childlrep, and very little in g^wn 
up per8eiis.«; j^ estimates, that in the course of the last twenty>five yearn, 
the meEp^t«m of the duration of the life of diildren has been increased a 
fiftietl^^w—^rhisA Emcic, Numlterj^ Kovrmber 1825, p. 100. 
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5S3. The fecundity would appear to have remained the sdme. 
In the present century, as in the the numerical expresdon 
vdhich represents it is always four children for each marriage. 
But this proportion i$ undoubtedly not the true one» since we 
are obliged to include among the births that of the illegiu- 
mate children, from the defect of proper distinctions in the ac- 
counts of births, especially in foreign countries. In France, the 
exact proportion of births to marriages is 3.9- 

24. The marriages, as well as births, have diminished in 
Europe within these fifty years, and yet the population is seen 
to increase. This apparent contradiction is explained by ano> 
tber fact, the very great diminution of the proportion of deaths. 
There was formerly one death in thirty-two individuals: there is 
at present one in 40.3. This diminution of the mortality bears 
chiefly upon the earlier stages of life. There are, on the one 
hand, more newly-born individuals that survive, and on the 
other more adults that grow old. 

25. The necessary result of this latter state of things, is the 
prolongation of the middle period of life, which appears in fact 
to extend beyond the limits within which it was formerly con- 
hned. 

26. The simultaneous diminution of the marriages and deaths 
in Europe at the present day, conBrms Mr Mai thus'observation, 
that whenever the deaths are numerous, the marriages are so 
also; for then the vacuities must be tilled up, and there is room 
for every body; and that, on* die contrary, whenever there are 
few deaths, there are also few marriages. The reason of this 
in fact, is, that from the moment yrhen the augmentation of in- 
^viduals begins to fill all the paths of life, and to obstruct all 
its courses^\he means of existence become more and more scarce 
and uncertain. People must then be much restrained from 
gratifying the desire of marrying, and having a family, by*die 
difficulty which is foreseen of providing for theip. Thus, al¬ 
though it may appear paradoxical, it is not the less true, that 
there comes « period when population forms %n obstacle to po- 
^Itdhtion, and industryjarrcs\industry. 

27. From all that has been stated, it would appear that the 
following conclusions may be drawn: 
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J28. The laws of mortality, such as th^ were established fifty 
years ago by the phUosoj^efs who were dien engaged in their 
inwesdgaition, appear sinoe that period to hove undergone the 
following modifications: 


MorUdUy oj tlte D^ercnt Ages. 



Old State. 

New State. 

From birth to the age of 10, 

.50 in 100 

38.3^ in 100 


7^*4 

06.0 


82.0 

77 *^ •••• 

Proportion of deatha, 

1 : 32.2 

1 : 4a3 


1 : 27.7 

1 : 30.1 


1 : 110.4 

1 : 123.3 

Fecundity, - - . 

4.0 

4.0 


fi9^^Thi8 table, without doubt, contains errors, owing to'the 
inoocrecdness of several of the accounts given. There is a 
means, however, of remedying this defiset, which would be, 
that in each country where the laws of its popuktkm, and the 
numbers which express them, are well known, while they are 
only known through the medium of prmting, which too ot^en 
alters them, some person accustomed to calculations of this de¬ 
scription, < 0 * even learned soraeties, would publish accounts jn- 
milar to those which we have given. From these various^ ele¬ 
ments, a general and accurate mean might then he obtiuned. 

It is with this view that we have published the present note, 
and . that we join to it the state of the popu]ati<m of France 
in particular, such as it was at thh time Necker in 1780, and 
such as it is at the present day in 1825, according to the Annuaire 
du Bureau des Longitudes fer the yetu* I8fi6. 


Old State in 10 yean. 
Population. 

, 24,800,000 inhabitaats. 

iVeat^ 1 . 8ia490 

• • 903.200 

l^aixiiyies, » • 213.770 

l^nl Children,' 20.480 (^) 


New Stat^.n 7 yeant 
^ FopuuAioh. 
90,400^ iniOibitknts. 

‘ .261:230 
05f.n70 
224.370 
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ai j^ereni^^^s. , , 

OU Stole in 10 yein. ' Sttto is 7, jwtnu 
From Urth to the age of lOy 50.9 in 100 .iil&O‘>in; /'100v< » 

50y ^ 4*4 07«5 «.M 

.60, 81.0 .... "75.6 

Proportion of deaths, 1: 30.2 1 : 39.9 

..... births, 1:25.7 1:31.7 

. . . marriages, 1 1 lll.S 1:135.3 

Fecundity, . ■ 4.4 3.8 


Now, if we bring in connexion with these new kws of maria- 
lity, the political changes which have taken place in Europe 
within these forty years, and especially in France, we shall per- 
ht^ be correct, while at the same time it will ailbrd us plea¬ 
sure, in thinking that good institutions and well regula^ go¬ 
vernments alone have this happy privilege, that, under tbelrpo- 
temal influence, human life is preserved and prolcmged, while 
it is consumed, and is quickly extinguished, by injustice aaed 
egression. ' ' - 

We had concluded this note, when M. Bureau dela MaUe, 
who is at this moment employed in very extensive reaeardies 
regarding the ancient population of Italy, communicated to us 
the following result: 

His mimerous readings have satisfied him, that ‘die senate 
first, and afterwards the Roman emperors, did not neglect in 
their adnuoistration, any of the statistical accounts which sCtw- 
ral modern states collect at the present day, with So much pifins 
and accuracy. He has even been enabled,'by means of the 
various documents furnished by the (Ugeete and the Bofnan 
laws, to reproduce the complete tables of the requisitions which 
the censonjllddressed to die citisens, gnd it is found that they 
entered into details in this respect, much more extended d^an 
ours, regarding the sexes, ages, professions, the difiTereqt .kinds 
of cultivation, the number of slaves, .&c. * . - • 

^ But what is more interesting sdll, M. Bureau has discovered 
in the Fandedts the calculations'of the probability of life for all 
a^$ and he has thus obtainecKprwf that the mean duration of 
life in Italy was thirty years in the reign of Alexander Severus, 
toward thejend of the third century; and it is known that this 
was also nearly its duration fifty years ago (twenty-eight years.) 
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V 

Wc Jeave to M. Dureau himself the tadc of presenting this 
fact in his work, surrounded by all the considerations which at¬ 
tach to it, and whidi will reduce it to the place which it ought 
to occupy in sdence. But the fact itselfj which at once con- 
nects what is with .what has been, by making to disappear an 
interval of two thousand years, and which refers to so early a 
period the first recognitions of the laws of human life, appeared 
to us so curious and so interesting, that we gladly availed our> 
selves of M. Bureau's permission to attach it to our note, and 
puhlidi it 


Ohteroatwm on some Fossil Vegetables of the Cool Formakion^ 
and on their relations to Ihnng Vegetables. By M. An. 
Bbongniart. 


The study of fossil organic bodies is so much ihennoTc diffi¬ 
cult, in proportion to the obscurity in which the structure of the 
living beings which they resemble is still involved. Numerous 
collections of comparative anatomy have become necessary for 
the determination of the isolated bones that are found buried 
ill the strata of the globe. Without such collections, it would 
have been impossible to fix the families to which those animals 
of former times arc to be referred, to determine their genera, 
and to limit their spedes, with accuracy. With reference to fos¬ 
sil botany, we are still entirely deficient in collections of this de¬ 
scription. A few specimens brought home by travellers, often 
without the precise species Ifbing satisfactorily determined, are 
scarcely sufficient to afford an idea of the parts vegetables 
which cannot be preserved in herbaria. Th^ defiaffney of ob- 
iec^s of comparison is so much the more detrimental to the pro¬ 
gress of this part of natural history, that, as the fosril vegetables 
of the old formations appear to be almost all referrible to tl^ 
great arborescent motiocotyledonoiis vegetables, at present con- 
flit^ to the warmest parts of .the^loliCj^ the examination 

which grow in our own c<^<untry can throw but little light 
pm the structure of the trees which composed those andent 
forests. If there be added to this the changes whioh compres¬ 
sion, and,^.tSe other phenomena which have accompanied 
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the desU’uctHNi of these vegetables, have produced upoi^ diem, 
an idea will be obtained of the difficulties to be experienced in 
the attempt to determine detached portions plants so modU 
tied. All these circumstances will serve as so many excuses for 
errors, and numerous observations become necessary for rectify¬ 
ing them. 

It is thus, that, from errors too gross to be mentioned, all those 
large trhes which accompany the coal strata, have in a general 
view been considered as stems of palms. Perhaps even, undo: 
this name, it has only been intended to indicate their place a- 
mong the Monocotyledoncs, a class in which the arborescent ve¬ 
getables are rare, and belonging almost exclusively to this fami¬ 
ly df palms. A closer examination has shewn, that tliese large ve¬ 
getables of the coal formation possess characters which announce 
very different structures, and which have given rise to thdr 
being divided into several genera; such arc the stems to which 
have been applied the names of Colamites, Sigillariee, Clathrafim, 
Syringodendra, Stigmariae, Sagenarise or Lepidodendra. On 
comparing them with the different vegetables at present eust- 
ing, it has been found that none of them could be referred to 
the family of palms, or to the arborescent vegetables of the JKogja- 
bouring families, such as the Asparageae, PandanacesD, Liliaceae, 
8ec. Numerous and important characters, on the contrary, have 
appeared to me to bring the Calamites in relation with the 
Equiseta; to associate the Sigillarise and Clathrariee, which per¬ 
haps should only form two sections of the same genus of ferns; 
to refei* the Sagenariae or Lepidodendra of Sternberg to the Ly- 
copodiacete; and, lastly, to indicate in the Stigmariae a consider¬ 
able affinity to the stems of some Aroidesc. With regard to the 
Syriugodc^lra, their position in the vegetable kingdom has been 
hitherto the subject of conjectures supported by proofs moip or 
1^ probable, but always refuted. They have thus been succes¬ 
sively transported from the family of Palms to that of Cactaceee, 
from the latter to that of Euphorbiacem, &c., without its appear¬ 
ing possible fb admit any oL tffese affinities. * Not finding any 
diffig, therefore, amon^thc ve^etobles which exist at the present 
day to which they presented any affinity, I bad considered thepi 
as remains of a genus entirely different from all those with which 
we arc acquainted. New observations, however, made in the 
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very p^es which contain these vegetable remains, allow me 
now to do away with this error, and will shew how much one is 
exposed, in this sort of study, to the danger of subdividing unne¬ 
cessarily, by considering as distinct speries the different portions 
of the same plant.. 

The genus of fossil plants to which Count Sternberg has given 
the name of Syringodendron, contains stems, the surface of which 
is covered with numerous parallel, and very regular,«convex 
ribs. On the middle of the ribs arc placed in quincunx order, 
simple or double lines, or rounded impressions, which arc always, 
however, vei*y small, and never have the form of a disk or 
shield, as in the genus Sigillaria. This character alone would 
distinguish these two genera, but it would further appeair of 
great importance, inasmuch as it announces a great difference in 
the form of the organs, whose insertion is indicated by these im¬ 
pressions. In the Sigillariic, the disks have been regarded, with 
reason, as the marks left upon the bark by the base of their pe¬ 
tioles, after the fall of the leaves. Tlic form of the base of these 
petioles, and the disposition of the vessels which have traversed it, 
render it almost certain that these plants have belonged to the 
feniUy of ferns. The form of the impressions of the Syringo- 
dendra, indicates, on the contrary, small organs, often in pairs, 
in which the traces of spines, like those of the cactuses, fleshy 
Euphorbiae, &c. have been supposed to be recognised. This 
character has been deemed sufficient by several naturalists to in¬ 
duce them to admit the analogy. 'A perfect similarity of formjn 
the Syringodendra and Sigillariae, and their existence in the same 
strata of the globe, might have impressed an idea, if not^bf their 
idend^ at least of their mutual resemblance; yet these two 
genera^ave been admitted as distinct by all moi^n authors. 
Di^t observation, however, comes to prove, *that they are only 
two parts of one and the same plant; that the genus Syritigo- 
dendron must be erased from the list of plants; 'and, in a word, 
that die afi^ed species of this genus are nothing else than Si- 
^^larim deprived of their outer UaH^. Several specimens collect- 
cfi^n the mines of Valenciennes, pom, dnd Charleroi, eviddEfdy 
pyoi MifIte id^tity; they are either Sigillarim or Syringodendra, 
astiMig Is the carbonized' bark which envelopes the stony 
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nucleus which these stems is almost entirely composetl^is still 
preserved, or has fallen off. It b in fact a character pecu^go: to 
the fosal stems of the coal deposits, to be transformed or rather 
entirely replaced, by an inorganic substance, deposited in the way 
of sediment, (fften very coarse, and retmning no traces of the in. 
ternal organisation of the stem; while around tliis nucleus there 
occurs 4 layer, more or less thick, of very friable lamellar char¬ 
coal, which has exactly preserved the form of the surface of the 
vegetable. According as this cortical layer has a thickness more 
or less great, and more or less ecjual, the central nucleus, when 
it is deprived of it, preserves more or less accurately the form 
of tjjie external surface of the vegetable. In the Stigmariaei, the 
Sagenariae, the Calamites, and some Sigillarice, this bark forms 
an extremely thin layer, a sort of epidermis, which leaves to the 
stony nucleus the same form which the surface of the vege¬ 
table itself presented. In tlie greater number of the Sigillaiim, 
on the contrary, this bark, which has a tliickness of from one to 
two lines, does not preserve internally the form which it had on 
the outside; the disk produced by the entire base of the petiole 
no longer exists. The vessels alone which traversed it still leayc 
a mark internally, and produce those narrow, and often puncti- 
form, impressions which were observed on the Syringodendra. 
This character sdll furnishes an additional reason for considering 
their genus as allied to the tree ferns. In the small number of 
stems of these plants which have had an opportunity of ob¬ 
serving, and particularly in those of the old continent, th^ is 
observed a perfectly distinct bark, or rather external layer, of,an 
organisation very different from the bark of dicotyledonous ve* 
getables. '!^is bark appears to detach itself from the substance 
which occupies thd centre of the stem, and then forms a sort of 
hollow cylinder, of a very dense substance, the external suriW. 
of which preseftts, with much accuracy, the form qf the bases of 
the petioles, while the inner surface presents only the passage of 
the vessels, {jet us suppose thif. woody cylinder to be filled up 
cid^an earthy substance, an^^c*bark afterwards converted in- 




to charcoal, stems mil be obt^ed, having a nearly perfect re* 
semblance to the Sigillarite; if, agmn, the carbonaceous bark-be 
removed, the earthy nucleus will represent, with but slight dif¬ 
ferences, the Syringodendra^ , 
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If the proofs which we have adduced establish almost with 
cert^oty the resemblance of these immense stems to the stems 
of die arborescent ferns, a very remarkable character disdn- 
gukhes, if not all tlie Sig^llarise, at least some of thmn, from our 
presently existing arborescent ferns. All the tree ferns known 
present a perfectly simple stem, similar in its general form to 
tliat of the palms, cycases, &c., but commonly broade]* toward 
the base: a character which is not observed in the stems of the 
greater number of arborescent monocotyledones, and which is 
equally observed in the fossils of the genus Sigillaria. All the 
specimens of these fossils which I had hitherto observed in col¬ 
lections were perfectly simple, and this character appeared be 
common to all the species of the genus. In conjunction with 
several others it had served to distinguish diis genus from tlie 
Sagenarise, the stem of which is commonly dichotomous. This 
difierence would tend to confirm the analogy of the former of 
these genera with the ferns, and of the latter with the Lycopo¬ 
dia. I was therefore very much astonished on seeing, in the 
collection of M. de Dcrschau, engineer of mines of the Grand 
Duchy of the Lower Rhine, a stem which was indicated by all 
these characters to belrnig to the Sigillariee, and which was yet 
twice divided into two. Three specimens of die same species {Mre- 
sented this character more or less completely. Having myself 
descended into one of the coal mines of the neighbourhood 
of Essen (the mine of Euiizw(>4‘k), I was enabled to satisfy 
myself on the spot regarding this remarkable organization. 
The almost vertical roof of one of the beds of coal, in i^ich the 
gallery hod been wrought, presented an immense quantity oS 
imjnressions of vegetables of different species, .^fter ha?viDg 
seen with astonishment, among the remains cf this ^ancient fo¬ 
rest, stems of Sagenarise of nearly two feet diameter rising per¬ 
pendicularly irom the bottom of the gallery, dividing once or 
twice, and presently losing themselves in the rocks which cover¬ 
ed this ^lery, ‘ without its bdng posrible to jpdge whether 
their Imigth was proportional theis.diameter; after ba^ifg 
eBdeavoured in vain to trace several of these stems, which were 
^ iwterwoven in all direedons, I at length came upon a stem of 
Sigillaria, the porition of which enabled me to trace it in almost 
its whple extent. , This stem lay parallel to the bottom of the 
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gallery, almost at the height of the obsex'ver'’s eye; toWa^s its 
base, it was about a foot in diameter, and appeared brokeraand 
not naturally terminated; it was, like all the stems deposits in 
the direction of the strata, compressed to such a degree as to be 
entirely flat. On following this stem in the gallery, I was as¬ 
tonished to sec that it attained, without interruption, a length of 
more th^n forty feet; its diameter diminished insensibly, so that 
it was not more than six inches at its upper extremity; but this 
extremity, instead of terminating suddenly, was divided into 
two branches, each of al>out four inches diameter, which sepa¬ 
rated from each other, and were prolonged a few inches, wh^ 
thc^ were interrupted by a fracture in the rock. I was not 
able to trace beyond this point with certainty; but it is never¬ 
theless well proved that these steins, after attaining a great height, 
finish, if not always, at least in some cases, with becoming fur¬ 
cated, and probably dividing several times by dichotomy. It 
is to this latter division of the stem that we must attribute the 
rare occurrence of specimens presenting examples of it. On the 
contrary, the great extent of the simple part of the stem of these 
vegetables, must render the specimens of these portions of stems 
very common in the rubbish extracted from mines. In the Sa- 
genarise, on the contrary, where the stem appears to divide at a 
small distance from the base, and to ramify a great number of 
times, examples of these dichotomous divisions are of more fre¬ 
quent occurrence. • 

After having properly established the mode of division of 
the stems which compose the genus Sigillaria, there remmns for 
us to detamine, if, notwithstanding this dichotomous form, they 
ought still U^rank among the fern^ or if this character be suf¬ 
ficient to separate them from these plants, among which no ex¬ 
ample of the kind of structure in question is now observable. * 
The mode of divition of the stem does not appear to me to 
form a character of sufficient importance to induce a separatiou 
of vc^tables i^ich have so manyiipther characters common. We 
see:;(b^two modes of st^ctui^nited in the most natural fami¬ 
lies of monocotyledonous planti; and there is nothing in the 
organization of the tree-ferns that appears to militate against* 
the possibility of their having united, like these families, plants 
with simple stems, and others wi(h branched opes. Supj^sing 
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that, ^^ong the palms, the doum, a palm with dichotomous 
steo^, so common in Egypt, had been destroyed by some revo- 
luti6n of the globe, all the botanists would consider a simple 
stem as a general character of the plants of this family, and 
perhaps would hesitate to assign a place in this group to a 
plant, the organization of which would appear to separate it 
from ail the other s{)ecies known. We are not acquainted with 
any circumstance that would induce us to believe that the 
family of ferns, the arborescent species of which are still so im¬ 
perfectly known, does not contain plants with stems thus divid¬ 
ed. The characters deduced from the form and disposition of 
the bases of the fwtioles, and from the disposition of the 
vessels in these petioles, characters which are only observed 
among the ferns, appear to us of much greater importance, and 
decide in our opinion the place whicli these vegetables ought to 
occupy. 

All the families of phanerogamous moiiocotyledonous plants 
which contain arborescent species, present these two forms of 
stem. It is therefore probable, that when the equinoctial zone 
shall be better known to us, cycases, zamim and ferns with 
dichotomous stems, will be discovered, as we already know dra- 
cona*, yucca?, and palms, which present this organization. Per¬ 
haps, also, these vegetables, so remarkable for their form,.their 
magnitude, and we may even say their elegance, have ceased to 
exist at the surface of the earth, ,and their remains will serve to 
perfect our ideas regarding several families of plants, of which 
the present vegetation of our globe no longer present^ but im¬ 
perfect fragments, in the 'same manner as the ancient world 
lias already served to fill up several voids of thg^imal king-, 
dom. t 
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Explanation gf Plate VI. 

Fig. 1. SigUlaria^Hippocrepis. Ad. B. 

Sigillaria with flattened ribs, lines broad; b£rk smooth ex¬ 
ternally, striated internally semi-elliptical, trudS^ed 

beneath, or in the form of a horse's shoe, marked with three vas- 
' ' pillar fasciculi above; internal cicatrices simple, oval. 

'^^Fbund in the coal mine of Moi». * 
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Pig. 2. SigiUaria reniformis. Ad. B. *•. 

Sigillaria with flattened ribs, about 15 lines broad; bark 
smooth externally, striated internally, cicatrices small, from th^ 
to four lines broad, renifbrm, notched al)Ove and marked with 
three vascular fasciculi; internal cicatrices ov&l, large, double. 

Gathered in the coal-mines of Mens. 

Fig. 3, 4. Sigillaria clongaJa. Ad. B. 

8igillari« with convex angular ribs; bark pretty thick, smooth ex« 
temully, striated internally; cicatrices oblong, truncated at the 
two extremities, marked xvith three vascular fasciculi above, 
tlie cicatrices are close together, and the interval between them 
is rugose and transversely striated. 

Var- «. minor. Ribs from five to six lines brosid; inner cicatrices 
roiinded. (fig. 3). 

Var. jS. major. Ribs from eight to ten lines broad ; inner cica¬ 
trices elongated, linear, (fig. 4). 

Occurs in the coal-mines of Charleroi. 

Fig. 5. Sigillaria mamillaris. Ad. B. 

Sigillarhi with ribs alternately narrowed, from four to five lines 
broad, forming lamelhc which sup])ort narrow cicatrices, trun¬ 
cated above, widened and rounded beneath, marked toward 
their upper edge with three vascular fasciculi. Bark very tliiu, 
striated transversely bent^ath the cicatrices, smooth internally ; 
iiiterutd cicatrix rounded. 

Occurs in the coal-mines of Charleroi. 

Obs. The three first species didW essentially fri)m all those figured 
by M. Sternberg, Schlotheim, xhode, &c.; the lost species pretty 
much resembles Sternberg’s l^epidodendron alveolare; but it is 
distinguished from it by its cicatrices being wider set, and its 
l>ark striated in the interval of the dcatrices.— Annales tics Sci¬ 
ences Faturelles, Jan. 1825, p. 23. 


Professor P. Prevost, upon the Magnetictd Infiumce of 



JN^umerous observations made oNiifierent periods, appear to 
attest that the southern hemisphere is colder than the northern. 
This fact is explained by the theory of radiating caloric, and is 
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jioL^apublc of being accounted fuv by any other. The follow- 
. ire is a brief account of the state in which the discussion on this 
subject stands at present. 

The southeni winter is longer than the nortliern, and the sum¬ 
mer proportionally shorter. But this cinmmstance introduces 
no difference in the quantities of solar irradiation, which either 
hemisphere experiences in the course of a season of the same 
name. It is demonstrated that, in the elliptical orbit, the differ- 
cnc(} of the distance from the sun exactly compensates the effect 
of the duration of the corresponding seasons of‘ the two hemi¬ 
spheres ; the (|iinntity of rays I'eceived by the earth is constantly 
the same for the same number ol‘ tlcgrces traversed the 

ecliptic; in other terms, the quantity of heat which the earth 
receives from the sun is proportional to the true anomaly. Prom 
oT»e equinox to I lie other, the earth therefore receives the san)e 
quantity of fol.ii rays. Thus, f(‘r a season of the same nam(', 
summer for example, each ol‘ the two hemispheres similarly si¬ 
tuated with relaiiun to the sun, receives [irecisely the same sc- 
nicstral light, measured by 180“ of the ecliptic. If, therefore, 
one of the two liemisphcres is niori' heated by solar irradiation 
than the other, this cannot dejiend iqion the quantity of rays 
which it receives. It only remains to be seen whether it might 
not depend upon the different manner in which the distribution 
of this same quantity is operated. But if all this quantity be 
considered as fixed, and in some measure stored up in the bosom 
of the earth, it is of no consequence although there should be 
some inequality in the form of its distribution. It may there¬ 
fore be said in general, that the unequal temperature of the two 
hemispheres docs not depend immediately upon the heat which 
they receive from the snn. < 

But it is known that all the rays received in this way do not re¬ 
main imprisoned in the terrestrial globe. A-part of them ema¬ 
nates by means of radiation, and loses itself in space. If, accord¬ 
ing to the grtieral theory oj^.adiation, regard be had to the dif¬ 
ferent distribution of solar l^t in^the two hcmispher^if the 
earth, if, for example, coiuining ourselves to the summer (the 
influence of which is entirely predominant), we consider the ef¬ 
fect which the length of the northern summer has upon the ra- 
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diation, wc find that the soutliern hemisphere is more cooldd^^and 
that there remains to the northern (deduction made of the r{tdia- 
tion) a superiority of heat. This is the result of a train of i.’ea. 
soning which will be found in the treatise on radiating caloric, 
sect. 285, to which I can only refer here. 

These truths which I have lalxmred to establish, in two es¬ 
says published in 1792 and 1809, would have been sufficiently 
(^onfirmett by the experiments of M. de la lioclie, and by those 
of MM. Dulong and Petit, could it be admitted that what takes 
place in very high tomperalurcs is applicable to low'cr degrees. 
But I cannot at present attend to this remark, nor to several 
others which refer to heat, having another object in view. 

What has been demonstrated of the heat which has emanated 
from the sun, easily applies to every other emanation from that 
body. Accordingly, in 1792, 1 made application of it to a fluid 
which I was disposed to refer to this origin. Proceeding on 
the supposition, now very generally received, of two magnetic 
fluids, 1 lliought that the magnetism of the terrestrial globe 
might come from the abundance in excess of one of them upon 
one of our hemispheres. Then, viewing it as probable that such 
a fluid emanates from the sun, or that in some manner or other 
the solar emanation affects the magnetism, I proposed to examine 
if the abundance in excess of this fluid upon our hemisphere 
might not be attributed to the same cause which produces an 
excess of heat in it. I remar kV), lastly, Uiat, if these supposi¬ 
tions were verified, we might hope to detect, between the mag¬ 
netic variations and the known motions of the earth's exis, rela¬ 
tions that it would be useful to obserte. 


These reflections have been suggested to me by experiments 
which seem to tndici^c the emission of one of the magnetic ele¬ 
ments by the sun, namely, those upon the influence of the violet 
ray first made by Mr Morcchini, and afterwards repeated and 
varied by Mrs Somerville .—UniverieUej May 
1826. 
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On the Reaction of Sidphate of Magnesia and Bkarhotmte of 
' Soda, By M. Planche. 

It >s known that the bicarbonate of soda and the sulphate of 
magnc^t in a state of aqueous solution, exercise no reciprocal 
action in the cold, and that it is only when a certain quantity of 
car^nic acid lias been disengaged by heat, or, in other words, 
when the alkaline bicarbonate has passed into the state of sub¬ 
carbonate, that the sulphuric acid prevmls over the soda, and 
leaves the magnesia to the cai'bonic acid. But I have nowherc 
seen it mentioned that the two salts mixed together, in a dry 
state, and in the form of powder, react upon each other. This 
must at least be the case with regard to their immediate and in¬ 
stantaneous mixture, since in this state they dissolve in water 
without affecting its transparency, and consequently without any 
decomposidon taking place, or at least any apparent decomposi- 
don. Presuming upon rids property of the two salts, a physi¬ 
cian prescribed several years ago to M. dc Somraariva, a mixtiuv 
of powdered sulphate of magnesia, and saturated carbonate of 
soda. He gave alternately either this mixture alone, or bicar¬ 
bonate of soda. Being charged with the preparation of both 
these medicines, fur a journey of three months, which M. de 
Sommariva made annually to Il^y, 1 always hod the precaution 
of placing the mixture, in a very dry state, and divided into par¬ 
cels in tin canisters, to preserve it from humidity. I used the 
same precaudon with regoi^d to the carbonate of soda I observ¬ 
ed that the sulphate of magnesia was free of hydrochlorate. 

During three years M. dc S., a man very careful of his health, 
and besides a go^ observer, never pcrcrivcU thai hold water be¬ 
came turbid when he dissolved the two salts together in it; but 
in 182S, having been obliged to prolong his jodmey beyond the 
usual dme, he laid up a store for a year. Toward the end of 
the fifth month^, M. de-S. refiiltd'ked that the sapie water which 
he ordinarily used became ^i^Hly milky, and that the cjjuange, 
which he rightly attributed, Chough without bring able toex- 
the cause, to the alteration of the powder, went on increas- 
.'»g as the time advanced. AV length, by the se'vcnth mmith, 
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the predpitatc which fbrmcd in the water became so coilader- 
ablc, that M. de S. deemed it proper to intermit the use o£ the 
powder, and sent for some mmx;, promising to inform me cm 
his return from Italy, of what, according to his expression, 
had happened. M. de S. returned at the end of six months, 
and sent me back the powder in question, which I submitted 
to the following experiments. 

This powder put into a quantity of cold water, double 
that which is necessary for dissolving the two salts, rendered it 
milky. 

S. Dissolved in a large quantity of water, it depodted a white 
powder, which, on being washed several times and dried, was 
fbuiM to be subcarbonate of magnesia. 

The liquor in which this deposit was formed was limpid after 
1)cing filtered, and was not rendered turbid, cither cold or hot, 
by the soluble alkaline subcarbonates. All the acids stronger 
tlian the carbonic disengaged this latter from it. Lastly, when 
suitably evaporated, sulphate and carbonate of soda were obtain- 
cd. port of the latter of which was in the form of subcarbonate. 
To cxplmn here the })rcsencc of the carbonate of soda, it requires 
to be known tliat the quantity of bicarbonate mixed with the 
sulphate of magnesia, w'as more than sufficient to decompose 
this latter salt. 

There resuKe from, this observaiUm, that tlu: stiffic^tly pro¬ 
longed contact ofsulpIuUe of iS^nesia and bicarbonate of soda in 
a dry statc^ determines a chemical action similar to that which 
the ammirrencc of water and heal would prodsice^ affording a 
new example of the inaccuracy qfU^ old chemical axwm : Cor¬ 
pora non agunt nisi soluta.— de Pharmade, Mardt 
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Observations on the Nature and Importance qf Geology. 

A f ^ rrm * 

CKLEBBaxED schooljof p'hyos^hy among the ancients, main¬ 
tained that there was only one v^tue. With as much, nay even 
more, propriety, it might be maintained, that there is only one 
science, at least one physical science. The various departments 
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of this.iscience are so framed, as, in some measure, to accommo- 
date the incommensurability of nature to our capadty; and by 
c»]];necting things that are homogeneous, they enable us to take 
a survey of natural phenomena; but, while wc are occupied with 
a angle department, we become sensible of its dependence on 
others, and are frequently at a loss to assign to each its peculiar 
province. 

Of all the departments of physical science, geology is' the most 
intimately connected with other branches, and stands in need of 
their assistance, or assists them more frequently than any other. 
This mutual relation, which contributes, in no small degree, to 
bestow a peculiar charm on geology, has, at the same time, a 
tendency to render it a difficult study. ' 

When speaking of Geology, it must be understood to compre¬ 
hend Oryctognosy as its foundation; the latter gives us a know¬ 
ledge of the characters, the former of their combination. Who¬ 
ever is in danger of mistaking one character for another, will 
never learn to read accurately; and he who continually devotes 
his attention to nothing but the characters, may, indeed, owing 
to the difficulty of recognising them, be very profitably engaged, 
but he will be frustrated as to the ultimate and most essential 
object of their study. 

The terrestrial globe, whose structure, so far as it is exposed 
to our view, is the proper object of gcognostic investigation, is 
the extensive workshop wherein tl?te powers of nature, with which 
natural philosophy and chemistry are engaged, have operated, 
and are still operating. It is not therefore matter of surprise, 
though these two sciences huve both a kindred affinity for geo- 
logy, to wl^h the latter is indeed so closely related, that geo¬ 
logy may be considered as practical chemisti^. Ii* addition to 
this, geology has, with other departments of science, many points 
of contact, from which it may be allowable to select a single ex¬ 
ample. 

Geometry, gpided by simply principles, formed regular bo¬ 
dies from limited plane surf^s^^d determined their peculiar 
properties, without foreseeing^hat models of them woulff* be 
• found in nature herself; but ance observation has brought us 
a 4 ^uainted with the regular figures of mineral buddies, they ex- 
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hibit in relation to this science one of the most important appli¬ 
cations, os well as one of the most unerring standards, b} which 
they arc distinguished. ^ 

When the geometer, by his measurements, proves that tlie fi¬ 
gure of our earth may, like that of other planets, be detennined 
by its revolutions, and hence draws conclusions regarding its ori- 
ipnal state of fluidity, \vc find, that the phenomena of "geology 
lead to the same result. When he weighs its mass in a balance, 
whose arm is the semidiametcr of the sun's orbit, we are unable 
to confirm his statement by immediate observation; but we ob¬ 
tain, in this way, a basis on wliich we can, in some measure, rest 
our conclusions regarding the internal structure of tlie earth. 

11^ we contemplate its surface, willi all its inequalities, it is geo¬ 
logy alone that can give us a distinct representation of them. All 
local descriptions, not springing from this source, cither leave be¬ 
hind them indistinct and erroneous conceptions, or are entire¬ 
ly fanciful. This surface being the habitation of our species, 
its figure and its changes must, therefore, be closely connected 
with the history of the human race ; and though the most im- 
]x>rtant of those changes may be far anterior to ibcir origin, and 
to the |jeriod of history, we may yet, in more than one gcognos- 
tic fact, find suggestions and disclosures, which cann )t be unac¬ 
ceptable to the historical investigator. These facts concur with 
historical testimony, in representing the elevated platforms of 
Asia as the cradle of the lium^n race, anil in explaining their dif¬ 
fusion from that centre; and*^tlie traditions of deluges, found 
among all the nations of antiquity, arc corroborated by the still 
existing tnices of those violent events. 

The monuments concealed in the bosom of the earth, and ex¬ 
tending to the whole organic creation, arc still more instructive. 
Between the dcadVnd the living there yawns a chasm, indeed, 
which we can never overleap; but if any thing can lift the veil 
that hangs ovef the origin and progress of the organic world, it 
must be tho.<ie remains of it, for the knowledge of which we arc 
indebted to geology. So far a% ,wc haxe examkied the crust ol* 
thcoearth, we have discewered ^n ks structure and materials no 
transiUon from simple to com}M\ind. The order of* time lias 
established no relation, according ‘to which the strata of simple 
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rbck& of the earliest formations are the simplest, while the 
newer*are more and more compound; on the contrary, the 
oldest appear to be the most compound. In complete oppon- 
tioB to this, the organic world, in each of its two principal divi* 
rions, exhibits a series of formations from rimple to compound ; 
the rimplcst being the oldest. Thus we observe animal life 
commencing ininfusory animals, without any discernible organs. 
Simple digestive organs arc first visible in the polypi; in the 
echinodermata the organ of respiration first appears; in insects 
a system of nerves and muscles; in crustaceous animals circula¬ 
tion ; and in the last two, simple organs of sense make their 
appearance. At the same time, generation preserves the pe¬ 
culiar character of organic beings; and after having arcom- 
plished its purpose, b}' mere division and dissolution, the particu. 
lar generative organs develop themselves in distinct sexes. With 
the avcrtebral animals are conjoined the series of the vertebral, 
in which every system appears more perfect, and more close¬ 
ly connected. New organs of sense arc unfolded, and tlu; 
brain becomes the centre of feeling, perception and life, till 
in man it attains the highest state of jK^fcction, and endows him 
with consciousness and rationality. Long ago, celebrated natu¬ 
ralists, relying upon these observations, attempted, with more or 
less success, to arrange the species of animals, sometimes accord¬ 
ing to a scale of gradation, and sometimes according to a reticu¬ 
lated form, without giving any diAinct account of the meaning 
of such an arrangement. Should it, like the piling up of a col¬ 
lection of books, merely serve for a more convenient survey of 
innumerable creatures, without any reference to their origin ? Or, 
do they intend, by means of such an arrangement, to express the 
derign that hovered in the mind of Omnipotence, ^icforc he cal¬ 
led these creatures into being ? Or, have they originated in the 
wiy in which they appear in the scale of gradation, as if the 
hand of the Creator, like that of a human artist,'perhaps, must 
fil^be exercised on simple formations, before it was capable of 
prooucing such were wmpanlld^^ i 

Upon these questions, whose-answer might contain no^ess 
than a key to tlie profoundcst Secrets of nature, Mr Lamarck, 
one of the most sagacious naturalists of our day, has expressed 
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himself in the most unambiguous manner. He admits, cm the 
one hand, the existence of the simplest infusory animals; ^on 
the other, the existence of the simplest worms, by mea^s of 
spontaneous generation, that is, by an aggregation process of 
animal dements; and maintains, that all othm* animals, by the 
operation of cnctemal drcumstances, are evolved from these in 
a double series, and in a gradual manner. On that account, 
the seals of gradation, according to which he arranges the ani> 
mal kingdom, is, at the same time, the history of their origin; 
and the discovery of this truly natural method, the most im¬ 
portant problem of the natural pliilosopher. Although it should 
not be forgotten, that tliis meritorious philosopher, more in con- 
formity with his own hypothesis than is pennitted in the pro¬ 
vince of physical science, has resigned himself to the influence 
of imagination, and attempted explanations, which, from the 
present state of our knowledge, we arc incapable of giving, we 
neverthdess fed ourselves drawn towards it, and these notions 
of the progressive formation of the organic world, must be 
found more worthy of its first Great Author than the limited 
conceptions that wc commonly entertain. 

Geology can .abne inform us, how far this succe‘<sive ciourse 
of development may have been followed by nature. When all 
the races of animals, whose remains are contained in the cri'ust 
of the earth, have been l)ett<ip ascertained than at present, and 
their situations better known,-»whon we have discoverctl at what 
period of the cartli’s formation any species of animals makes its 
appearance for the first time, wc shall then be able to draw con¬ 
clusions, more or less ac-curate, concerning the order of succes¬ 
sion. The doctrine of petrifactions, even in its present unper- 
fect condition^ fun\islie$ us with accounts that seem in favour of 
Mr Lamarck’s hypothesis. We, in fact, meet with the in»re 
perfect classes Qf animals, only in the more recent beds of rocks, 
and the most perfect, those dosdy allied to our own species, only 
in the most recent; beneath thgn occur granivqrous, before car- 
> nivorous, aniiflals; and humlh remains, are found only in allu- 
rfai'^il, in calcareous tuff, and limestone conglomerates. 

Geology docs not inform us m?rdy of the origin of animal* 
species, but also of their dcstniftion. Out of the vast number 
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of animld remains, but few belong to species now bving, and 
th^ only, in the most recent rock-formations; by far the great¬ 
er nymber of their prinutive structures are lost, and the older 
the beds of rock in which they make their appearance, so much 
the more do they deviate in their formation from die species now 
in existence. May tliis destruction, as is commonly received, 
have been thc^result of violent accidents, and destructive revo¬ 
lutions of the earth ; or docs it not rather indicate a great law of 
nature, which cannot be discovered by reason of its remote an¬ 
tiquity ? Within the narrow circle of vision in which the organic 
world manifests itself to our observation, we observe individuals 
only going to destruction, and in oppointion to that, great pre¬ 
parations making for the }jrescrvation of the sfiecics. But ^ all 
living perish, may no point of duration have been fixed for the 
spedes; or do we not rather, in these signs of a former world, 
discover a proof, that, fnnu a change in the media in which or¬ 
ganic creatures lived, and from powerful causes o}x.'rating upon 
^em, their power of propagation may be weakened, and at 
length become perfectly extinct Is the continual decrease, tlien, 
which we observe among some species, a consequence of the va¬ 
rious modes of destruction they experience from the hand of 
man, or may it not rather be jiroduced by natural circumstan¬ 
ces, and be a sign of the approaching old age of the species ? 

The distinction of species is undoubtedly one of the founda¬ 
tions of natural history, and her ^aracter is the propagation of 
similar forms. But are these forms as immutable as some dis¬ 
tinguished naturalists maintain; or do not our domestic animals 
and our cultivated or artificial plants prove the contrary ? If 
these, by change of situation, of climate, of nounshment, and 
by every other circumstance that operates upo^ theip^ can change 
tli^lr relations, it is probable that many fossil species to which 
no oiigioals can be' found, may not be extinct, but have gra¬ 
dually passed into others. As there are periodical movements 
of the heavenly Jbodies, that is, movements that are visible only 
after hundreds of years^'^^hcsC arc undoubtedly periodical 
changes in the organic wor1d.^^>If thed: have required intefVals 
• of .timii^at are antecedent to all histoiical traditions, and to the 
diin^on even of the human race, the monuments concealed in 
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the bosom of the earth can alone reveal them. Wc indeed ob¬ 


serve that the Ibis, which was worshipped in ancient Egypt, apd 
preserved as a mummy, is still the same in modem Egyptbut 
what are the few thousand years to which the mummy refers, 
in comparison with the age of the world, as ite history is related 
by geology. 

Geology likewise supplies us with instructive disdosures re¬ 
garding* the distribution of organic beings. If wc, in all the 
regions and climates of the world, meet with a striking unifor¬ 
mity in the structure of the earth, we also, on the contrary, ob¬ 
serve plants and animals of a most varied character scattered 
over its surface. As there are among the dicotyledons, that is, 
amohg the more perfect plants, no species, which arc at the 
same time indigenous to the hot climates of the old and new 
world, so both halves of the globe in the same zone possess mam- 
miferous animals, birds, reptiles, and insects peculiar to each. 
Species common to both are found only among the inferior gra¬ 
dations of organization, and species of a higher order are found 
only in those high northern latitude.s, where the continents were 
undoubtedly at one time conjoined. From the combined re¬ 
sults of organic geography, and the doctrine of petrifactions, it 
will at once follow, whether the ancient population of the ter¬ 
restrial globe was distributed according to the same laws as at 
present. Even now, many the petrifactions of cold climates, 
whose species and families art* produced only in hot countries, 
indicate a great change in the temperature of their former si¬ 
tuations, and phenomena, like that of tlic rhinoceros found on 
the shore of the Wilhui, and of the mammoth at the mouth of 
the Lena, are likewise indications of sudden changes in those 
places. Along with the distribution of species, we also acquire 
a knowledge of the distribution of individuals, and of their 
modes of life, from their fosril remains, because these remains, 
like living creatures, appear to us sometimes single, and dis¬ 


persed at other times in numenous bodies, and^ closely crowded 
together. * ^ ' 

"ftie doctrine of petrifactions ctq^tains also the history of the or¬ 
ganic world, as natural history cont^iins its description. Like the* 
coins, inscriptions, and works of art, which make us acquainted 
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with th# varied destiny of our own spedics, these monuments have 
buried in the earth, and, by that means, haye been secured 
against destruction. The Siberian and Chinese popular tradi¬ 
tions of the mammoth living in the interior of the earth, are at 
least figuratively correct; and, in conjunction with the remains of 
a former world, bear evidence of on earlier state of things. 
The remdns of all plants and elasscb of animals, whose struc¬ 
ture permitted it, have been preserved in great abifiidance; 
and, although the distinction of species not unfrequently con¬ 
fronts us with unsurmountablc obstacles, a knowledge of them 
must lead to important results; at least, if we admit that the 
various forms have been evolved from a primitive model, and 
that the spcdcs have arisen from an original generic form. **But 
to perform what may be expected from it, the doctrine of petri¬ 
factions should keep pace with the improvement of botanical 
and zoological methods, and renounce names and distinctions 
which have no longer any meaning. 

Independent also of this connection between the inorganic 
and the organic world, between geology, botany, and zoology, 
it is surely no unprofitable occupation for a rational being, to in¬ 
quire what this earth upon which we live consists of, how it is 
constructed, what changes it may have sufibred, and what it 
may still be destined to undergo. Whot^ver is still unsatisfied, 
whoever estimates the value of s^ence, not by intellectual de- 
rires but by practical advantage, 'Ought to recollect that there 
are few of the arts of life to which geology is not more or less 
sqiplicable. It is one of the foundations of agriculture, which 
cannot flourish without a knowledge of the soil: it instructs us 
in the course and operation of water, whether we wish to pre¬ 
vent it from doing injury, or to turn it to ad^'anlage; it enables 
u» to search out materials for our habitations and furniture, and 
the art of working mines, with which geology .originated, and 
which in return yields its most valuable productions. We hence 
concrive that thp study of gcolqgy brings us in continual con¬ 
tact with the most exalted ^ene^ of nature, wifh all that can 
captivate our imagination, anjj^ fill our souls with vast cod^p. 
tions^' 4 U^ thus explains the [otercst that is daily more and more 
cstcititd by it, and which wariN’mts tlic most sanguine expecta¬ 
tions of its future progress. 



Observations on the Nature and Impot-tancc Geology, 

Geology lias shared tlie fate of all experimental ^iences. 
Its first steps, for the most part directed by necesrity, consist^ 
of loose and su^jerficial observations on those phenomena more 
immediately presented to our attention. But, as it is a peculiar 
prerogative of our nature to entertain a desire of tracing back 
causes, and explaining operations, theories of the earth were 
early indulged in ; and these, although often absurd, were not 
without \heir use. Afterwards it was considered presumptuous, 
from those fragments of the earth's crust which we had looked 
upon rather than examined, to draw conclusions as to the forma¬ 
tion of the earth, and to I'elate its history, as if we had been co. 
eval with the events; and that true geology must be a collec- 
tiont arrangement, and comparison of facts, and its theories on¬ 
ly general observations. This view being generally admitted, 
geology may be said to have passed from the condition of child¬ 
hood, and assumed its station among the sciences. 

These theories arc essentially different from those of other 
branches of physical science. When the natural philosopher 
makes mention of two electric fluids, or of a luminous matter, 
he is perfectly well aware that the causes of electrical or lunii- 
nous phenomena might be different iiom what he imagines; yet 
these modes of expression are most convenient for producing unity 
and connection among the facts that have come under his observa¬ 
tion. Geological theories are,^on the contrary, of a purely histori¬ 
cal character. Whether granite be a production of fire or water, 
is a matter of indifference in the explanation of its origin, if we 
are incapable of producing it either in the one way or the other; 
but whoever tells us that the pacsent crust of the earth was 
once in a state of fusion, and that, upon cooling, it became a so¬ 
lid mass, Q3ihibit!| an event which, like tlie heroic exploit of 
a Curtius or a Clcelia, should be received only upon the i^ost 
indisputable tqstimony. Geological theories arc, tlicreforc, more 
exclusive tlian physical; hence a reason why geoldgists have al¬ 
ways been more at variance tl^an natuidtl philosophers. 

It is therefbre the duty d!P the g^Hogist to proceed cautious¬ 
ly ^th his conclusions.' In re^rn for that he is sufficiently in¬ 
demnified by the nature of his £\udy, which bears in the moGif. 
disUnguishpd manner the peq^uior character of ail phyrical 
science. 
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Geology obtauis its materials from mineralogical geography, 
DKhose'gmieral results it selects and combines, in the same manner 
as state policy docs with the results of civil geography. The 
advancement of the one, therefore, depends on the progress of the 
other; and although it may be advantageous to science, from 
time to time, to exhibit a correct view of its progresave advance¬ 
ment, as it is profitable for the traveller to stop sometimes and take 
a retrospective view of the country he has passed, geology has 
nevertheless to expect improvement principally from a patient 
and laborious investigation of single districts. There are but 
few who, by a glance, can determine general relations and throw 
light upon science, as there are but few travellers who are qua¬ 
lified to gve any instructive information concerning the Hfx;ial 
condition of a country: On the contrary, any one provided witli 
the necessary knowledge, may, by an accurate and detailed exa¬ 
mination of a district, contribute, if not general views, facts that 
serve as a foundation for tlie great geological edifice. And, any 
one who reflects how much time and perseverance are necessary 
for examining the gcognostic character of even a limited district, 
especially if its interior is not laid open by mines and natural 
sections, wiU agree with us, that this investigation, like that of 
the character and cu.stoms of a people, must chiefly be the work 
of an inhabitant. 


On Fema^ Pheasants assuming the Male Plumage. By M. 

IsiDOItE Geofjfeoy St Hilaibe. 

« 

HEASAHTS sometimes occur in the woods, as well as in a state 
of domestication, which, from the dulncss of their colours, while 
at the s^me time they possess the male plumage, were long con¬ 
sidered^ males in a diseased state, or with their 'feathers soiled 
and tarnished; but it has been ascertained that they are hen 
birds with the phimage ^ jnales; and, in fact,^ Vicq d’Azyr 
and Mauduit, from the inspcqjLion of tli^e sexual organs in s^h 
birds, placed this curious/act beyond tiie reach of doubt. 

in his account of itj^in the Encylopedie Methodique, 

4 t 
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has confined himself to the change of plumage solely, ad^ngonly 
the fact that the ovarium was extremely small in all such bird^ 
had been dissected by liimsclf or Vicq d'Azyr; and since nis 
time no person has paid attention to the interesting physiological 
phenomenon in question, which has only been barely mentioned 
in a very few works on ornithology. Having lately had an op> 
portunity of observing tlie change of plumage in female phea¬ 
sants td a greater extent than has hitherto been done, I consider 
my observations not without interest, as they will enable me to 
shew that the transition in question, wliich Maiiduit only saw 
produced in a pai’tial manner, may lie effected in the most com¬ 
plete. 

My observations were made iqxm females of the Silver Phea^ 
sant ( Phasianus nycthemerm ), the Collared Pheasant (Ph. tor- 
quatus), and the Coimnoii Pheasant (Ph. cokhicus). 

Change of plumage in the Commmi Pheasant. —A female 
pheasant timt hail been reared in the phaisandene of the mu¬ 
seum, ceased to lay at the age of five years, and the change of 
plumage began to become apparent about the same period. It 
manifested itself first upon the l)elly, which assumed a more yel¬ 
low tint, and upon the neck, whicii became brighter in its co¬ 
lours ; and soon after the whole body participated in the change. 
The following year the fca^iers acquired still more of the lustre 
and brilliancy of those of the male; .ind in that state it might 
with propriety be said, that the bird in question was like a male 
with dull and tarnished plumage. In the third year after the 
commencement of the change, it l^'came almost impossible to dis¬ 
tinguish it from a male, the resemblance was so great, although 
still not a^tpgetli^r complete. 

Such was the state of the jdumage of this female at the age 
of eight years ; it ate well, and enjoyed good health, and tiiere 
was every reason tb hope that next season would see it clothed 
in the perfect plumage of the male, but an unexpected accident 
depriv^ it df life. % • 

•It had always lived' like tnf other hen pheasants, with the 
males, but ever after its plum^^ began to change, it became w 
object of indifference to thciw it neither sought nor avoided 
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them its^, aSid thus became like one of themselves both in ap- 
p^^nce and manners. 

Xt die tone of its death it so resembled a male, that people 
accus'tomed to sec, and c\'en to take charge of pheasants, were 
deceived by its colours, and bdieved it to be a male. Never¬ 
theless the plumage, as has been said, was not complete. 

Change of Plumage in the Silver Pheasamt .—female of 
this species was brought up in company with a male, at the 
country seat of an old friend of my family, M. Montand, a no¬ 
tary at Paris; but in its old age it was given to the museum. 
It was dght or ten years old liefore it licgan to change its plu¬ 
mage. Another remarkable circumstance is, that it had ceaised 
to lay, three or four years before the change iKsgon to becenne ap¬ 
parent. In the other plieasant, on the contrary, the age was 
only five years when the change commenced, and it continued to 
lay up to this period. The transition to tlic male colours was 
first announced by the appearance of white feathers among the 
regular brownish ones. The following year the change was still 
more decidedly marked; but it was not until tlie third year that 
it could truly lx; said to have taken jilace. The fourth year 
the resemblance iK'camc complete; the tail and the crest Ixdng 
even elongated as much as they are seen to be in the males, and 
at the same time appearing with mo^e vivid colours. Tliis is a 
circumstance that ought to Ik* taken notice of, as we see not on¬ 
ly tlie colour of the feadiers changing, but also their natural 
proportions. Tlic fiftli year the resemblance was complete, and 
the bird represented a male adorned with the most blilliant li¬ 
very. 

The male was still living at the period whep the ^ange be¬ 
gan yy make its appearance, and had not become uidiffermit to 
the female, no doubt because she was his only companion ; but 
she, on the conUary, shunned him, appearing sometimes troubled 
at his presence. However, the m^e happening to die, she ap¬ 
peared to become dull in liSi^litariaess, for which reason she 
was immediately given to the M^um, krhere she was kept fbr 
some tim|^,,^ .||fit the infirmiliespf age announced the approach 
of t||Miipiin*id from a desire to'*V^scrvc the plumage in all its 
lifgiUtyl it was determined to kill her, before it should fade. At 
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the time of her death, she was thirteen or fourteetf ye{irB old, 
and it was then four years and six months since the change had 
commenced. The plumage was exactly similar to that of the 
male bird in its best state, as may still be seen in the specimen, 
which is deposited in the Museum. 

The sexual organs were also preserved : On dissecting them 
there were found, beside the ovarium, which still remeuned, two 
small bc^es which appeared to be vestiges of the last eggs that 
had escaped from the ovarian sac. The aduterunx (or horns of 
the uterus) was very distinct, and of an ovoidal form. The pre¬ 
sence of the ovarium is an important fact, from the observations 
on this subject made by Vicq-d’Azyr and Manduit. 

The feathers shed during Uie years that preceded the last 
moult, have also been preserved through the care of the first 
possessors of the bird ; and it is to this circumstance, as well as 
the accounts with which tliey have obligingly iurnished me, that 
I owe the knowledge of a great part of the details which I have 
given. 


Change of Plumage in the Collared Phcasant.-~-T\\e female 
of the collared pheasant of which we have here to speak, was 
bremght up, like the preceding, near Paris, by a private person, 
and it was, like it, also given to the museum in its old age. The 
accounts furnished by the giv 4 ^r make it appear that it had laid 
several times while in his possession. However, as the change 
of the plumage was at the time of its delivery much advanced, 
and as it then presented more of the external appearance of 
a male than of a female, it was thought expedient, when its 
death took place some time after, to determine its true sex by 
the dissecticip^of tbf? genital organs. 

The colours were in fact very like those of a male, as may stjll 
be seen in the galleries of thv Museum, where its spoil is depo¬ 
rted. ^ However, thd upper coverts of the tail and wings were 


red, like the rest of. the body,^ the collar less marked, and the 
belly much blScker than th^male,'*^l!rtAat it was still far from 
having that complete antf perfect resemblance of which we gave 
an example in the silver phc'san^S, Nor would we have spoken' 
here of this female, which beside^^e did not see alive, and whose 
JULV—OCTOBEtt 1836. u 
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developqienlr we cannot therefore follow, had it not presented a 
great degree of interest under another point of view. The spur, 
a part peculiar to the malej was present in it, and was even near¬ 
ly as* large as it usually is in ordinary males. 

We therefore see that the spur itself is not so nsuch the ex¬ 
clusive property of the males in pheasants, that it may not 
equally exist in certain females, and thus, a hen-pheasant may 
not only become invested with the precise plumage of male, 
in a certain period of time, but it may even assume all its other 
external characters, the narrowness of the red membrane sur¬ 
rounding the eye remaining the only indication of its true sex. 

General Remarks.-^\i is not a very uncommon thing to see 
the spur anomalously developed in females of species, the ij^ales 
of which are furnished with that organ, and particularly in the 
common domestic fowl; but in this case, besides being commonly 
of smaller size than in the male, it almost constantly bears the 
character of an anomalous, and, as it were, diseased organ. Thus, 
the two spurs in hens are aimmonly very unequal in size; and 
it even sometimes happens, that, while one leg has a spur, the 
other has none. Hence it happens, that the sole inspection of 
the spur in a female resembling the male in possessing that 
organ, may of itself lead tc» a knowledge of its true sex, with¬ 
out having reference to any other character. 

The pheasant being reduced to a state of domesticity, liketlic 
common fowl, and approaching it closely in its organization, it 
were easy to foresee that it would turn out the same in this re¬ 
spect; and jof the accuracy of this analogical conjecture, we 
have seen a proof in the collared pheasant. Its sptirs differ in 
fonn from those of the male; the left i.s much larger than the 
other, but it is slender, and, as it were, embossed ovot its whole 
suiiface. I 

Be this as it may, the possibility of a complete change taking 
place in the^plumage of one species, an •'important ffet.not 
hitherto observed by any omitholo^st, being 
cd, oi\^t we to concludtTttnttit is equally,possiblo'in q)e- 
cies, whether of the genus phasianus, br qf,any other?;Iis>my 
opinion, it would be using mVery unnecessfAry reserve, not to 
admit'dib possibility with r^gsi^ to the species of the same 
gOBitii/m which the change in question has been seen to be pro- 
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duced entirely, or even only partially, such as the common pbea* 
saut, the collared pheasant, and the golden pheasant. ‘'Taking 
analogy for our guide, we might even be tempted to give a much 
greater degree of generality to these conclusions; and thero are 
in reality several facts tliat seem to favour.such an opinion. 
Thus, several travellers have made recitals which can cmly be 
properly explained, upon the supposition that they have spoken 
of females with male plumage. M. Dufresne, who has charge 
of the zoological laboratory of the museum, assures me, that the 
females of the cotinga become similar to their males as they 
grow old. M. Florent Prevost has seen the dmngc of plumage 
begin in several female chaffinches; and the same observation 
has also been made with regard to the iemalc of the rouge- 
queue, and of that of our starling. Lastly.^ I might remark, 
that similar facts are observed even in animals of very different 
organization, and in the human species itself. Thus, in many 
women, after the cessation of the menses, the chin and upjier 
lips become furnidicd writli a true beard, a phenomenon, the re¬ 
lation of which, with the development of the plumage of our hen 
phca.sant, cannot be denied. 

It would, however, be wTong, notwithstanding these remark¬ 
able analogies, to make a general fact of this phenomenon; for 
there arc s{)ecies of birds in w'hich it would appear never to be 
observed. Thus, although a great number of peacocks are kept 
ill the menagerie of the museum, ivhere they are always allowed 
to die a natural death, and where many females must conse¬ 
quently liave died of old age, no such change has ever been ob¬ 
served, as tliat which 1 have related to have taken place, more 
or less, completely in three individuals of different species of 
pheasant, and which has been also seen in many others. It is to 
be obscrveif ^at tAc peacock, although thus differing from the 
pheasant in thb respect, is not only of the some order with*it, 
but also of a ^nus «rery closely allied, which renders the case 
more striking. 

We remarl^ further, that^hSi yr^vmg.male pheasant, and the 
fenn^le pheasant, when die begins to grow old, are both in a 
»milar condition with respect td^^ie point in question. Both 
have tlie same plumage; both^J^ill at length complete the 
change; and it were natural to think that it will be bijpught 
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about in the same manner, with the sole difference of a greater 
plenty'in the one case than in the other, so that the young male 
will make the same progress in a cerUun number of months, that 
the ‘female requires a certain number of years to accomplish. 
This, however, is jiot the case; and it will be sufficient to corn- 
pare the descriptions of young moles given by ornitholo^sts, 
with the details which 1 have presented with regard to old 
females, to perceive that in either case the change is J)rought 
about in a different manner; and, in fact, it can never be 
siud of an old female pheasant in which the change has com¬ 
menced, that it has the plumage of a young male pheasant of 
any particular age. Be this as it may, the observations of Man- 
dius has already demonstrated, that female pheasants,* when 
they grow old, resemble males,—that the change of the plumage 
is produced in a gradual manner, advancing more and more as 
the animal grows older,—and that the ovary diminishes in size, 
and even disappears, in several of these females with male plu¬ 
mage. It might be presumed, that tliose in which the ovary 
had disappeared, were those in which the change is most com¬ 
plete ; but this is not the case, since that organ is not found in 
females which resembled males but incompletely, while I found 
it existing in one in \vhich the resemblance was perfect. 

To these results, the observations which I have related, add 
the following facts: that the change of plumage commences 
much sooner in some females than in others; that it may only 
shew itself several years after the bird has ceased to lay, al¬ 
though it must depend, more or less directly, upon this pheno¬ 
menon, with which it may also coincide as to time; that it is 
commonly in the fourth year that the change is complete; that 
then the female has. pot only the colours, but also the brilliancy, 
the male, which it resembles even in the ornamental iq}pcn- 
da^ of its plumage; that it may even acquire spurs like the 
male; that the transition from the dull colours 'to the glowing 
tints of the adidt male, is effected in a very diffi^rent manner in 
the young iBalp,'and imthaNaduft female, although ultimately 
the result ItUhe same; last^ that the change of plumag(i«oi 
old fei||ll^-fs not absolutely ^^general fact, and that it is not 
l)ccause it has U^en observed in one genus of a 
that it occurs in the other genera of the same family^ 
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althou^, on the ocher hand, several groups separated, at gre^t' 
distances from each other, appear to present examples of this le- 
markable phenomenon. 


Note hy the Editor, 

The interesting fwt of female birds assuming the plumage of the mole, 
was, in nsbdem times, first attended to by the celebrated J. Hunter, who, in 
a memoir on this subject in the Philosophical Transactions of London, de¬ 
scribes 8 hen pheasant and pea-ben which had in old age assumed the male 
plumage. Mr G. St Hilaire in the preceding memoir says, that of the many 
lK;a-hens in the menagerie in Paris, no instance occurred of the pea-hcu as- 
auming the male plumage,—a fact which shews such a change is rarely met 
w’ith 4n the peacock. In the Museum of this University there is a fine spe¬ 
cimen of the peaJyen with the male plumage; presented to the Museum by 
the Duchess of iSucdeuch. In the note accompanying the gift it is said the 
change was cfiected durmg the cours(‘ of a few years. The following descrip¬ 
tion will convey an idea of the degree of change experienced in this indivi¬ 
dual -The head and neck hove assumed the some green and blue tints which 
characterise the male, the breast and belly also have the same deep colour. 
As in the male, the primaries are pale brown, and a jaitch upon the wii^ 
bright green. The dorsal feathers, how'ever. are still nmre or less mottled 
with grey; and the green which they have jiartially assumed is lighter than 
in the male, and nut blended with the coppery hue which in his plumi^ ex¬ 
tends from the middle of the back to the rump. 'I'he rump feathers are 
elongated, some of them the length of 18 inches, but the train formed by 
them is scanty, and the ocellar spots are neither so large nor so varied as in 
the male. The ordinary tubercles the tarsi of the female have been deve¬ 
loped into thick regular conical spurs, about half the length of those of the 
male. In short, the change is so much advanced, that after another moult it 
would probably have been complete. 

In the Museum of the University there is a specimen of the female pftca- 
eaiU witli the male jduinage, presented soifle years ago by Dr Hope. The 
only differences which the plumage of this individual cxJiibits, when con¬ 
trasted with t]|c^ male • bird, are the following: The tail feathers arc 

shorter than those of an adult male, although considerably longer than those 
of an ordinary female; ^ The lustre of the colours iu general is not qtflte 
so vivid as in the ihale, e^cially on the back of the wings. There is no ap¬ 
pearance of spurs. 

Sometimes the same sort of apparent cliange of sex is observed among dlo- 
poultry. Mt Neill at Candl>millB black heiP, of what is called 
the Drench breed, which, in Iwr twelfitli year, ceased to lay eggs, and gradu¬ 
ally assumed somewhat the appearance, .^d to a considerable degree tbeman- 
Jiers, of the cock. The principal change pluniagc consisted in the tuft on • 
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heed bcc(»aaing thinner, and shewing some upright stray feathers, and in 
a ringle dongated feather projecting &om the tail. The ^lun woe larger 
than vsual in hens, but these had probably been increasing for some years. 
The change of manner of the bird was quite remarkable: site strutted about 
in .an overbearing way; with a firm pace, and raised tail. She formed a party 
among the fowls, which she led separate from the cock; and she roosted apart 
from him. She became very voracious; and when food was set down, (losing 
all resemblance, in this instance, to the generous male), she beat off the other 
hens: when, in these cases, she came in contact with the cock, she stared at 
him, but without making any attack. She sum became ven" fat, and died 
within a tew months, seemingly of over fatness. Her cry was altered, but 
had little resemblaiice to the crowing of the cock ; less, indeed, than is some, 
times noticed in young bens. 

In a valuable {tajan*, by Dr Butter of Plymoutli, in the third volume of 
the Memoirs of the Wernerian Society, there are many Interesting fafcts on 
this subjcc't, and from wlviclv we extract the following table: 


TaUe (if such birds m Aatir, in advanecfl life, assumed the phim<tge of the mci/c, teith 
the names (f time authors mho have noticed the fuel. 


Oku. 4.—Galling—D omestic* Binb. 


Gen. 1. Pa VO, Pea-hen, .... 

2. Meleagris, Turkey, 

3. Fhasianus cukhicus. Pheasant, coniinnn, 

- pictus, golden, 

<— gallus, Fowl, domestic, 

4. Tetrao Penlix, Partridge, ... 

5. Colum1)a. Pigeon, .... 


- - - Hunter. 

- • Bedhebm. 

fluuler. 
Blnmcnbaclh. 
Aristotle, Tucker, Butter. 

- - Monbigu. 

' ■ Ttf^ematm, 


OuD. 5.— Gballa..— Weulers. 


2d Family, Prepirostres, Gen. 1. Otis, Bustard, . • . Tiedemann. 

3d . . Cultrirostres, .3d Tribe, Gen. 4. Plataka, Pelican 

of America,. Cateshj. 


' I I 

OiiD. &->Fai.mi1'EBa— Wsb-fo'cd. 

4th Family, Lamellirostrcs, soil skin on the beak. 

Gen. 1; Ana«, Duck, (Common and Wild), . - . Ti&lmauu. 
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1. Caventou on the Chemical Properties of Starchy and the 
various Amylaceous Substances found in Commerce. 

In order tx) determine the relative nature of the different kinds 
of amylaceous substances, such as Salep, Sago, Tapioca, and 
Arrow-root, M. Caventou found it necessary to revise the chemi¬ 
cal examination of pure focula or starch; and the result is, that, 
besides adding some interesting facts on the chemical properties 
of that principle, he has been able to account satisfaci only for the 
differences which it exhibits in its various naUiral states. 

Chemists, he says, have too generally considered the action of 
warm-water on starch as one of simple solution or gelatinization, 
although they arc perfectly aware that its properties are mate¬ 
rially changed. In its unmodified state, it is insoluble in cold 
water; hut water at a tcm]ieraturc between 140° and 160° Fahr. 
converts it into a transparent gelatinous mass, which is common¬ 
ly regarded as ahydratc of fecula. It is essentially different 
from the true hydrates, however, because its former properties 
cannot be restored by the abstraction of tlie water; and in*par. 
ticular, it is rcndcMed more or less soluble in tha^fluid, and can¬ 
not in any w’ay recover its insolubility. This change is the 
effect of heat; for it may Ge equ'dly broiiglit about by oxpo- 
slEg dry starch to heat; but in that case a higher tempera¬ 
ture is required, namely, a lilt^ alxnc 212% or under the point 
at which decomposition takes .p ace. It then acquires a. red¬ 
dish coloifl*, smells like baked bread, and forms with coW water 
a paste just like that pi^uied at once in\the humid Vay, by ^ 
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the BcU0ii of hcA water. In paste, therefore, the feeula is not 
merely .hydrated, but is essentially modified. In this state,.it 
BtiU, possesses tlie characteristic and well known prc^)erty of 
fonoinga blue compound with iodine. It seems to be quite the 
same as the amsdSme of M. de Saussure; who imagined, how¬ 
ever, that the prinriple he procured was die result of putrefac¬ 
tion. It was not, according to Caventou, the result of putrefac¬ 
tion, but was formed in consequence of the action of hot water 
on the undecomposed part of the fccula. 

When amidinc is boiled long in water, it loses its pn^rty of 
striking a blue colour with iodine, causes a purple tint instead, 
and has become much more soluble. The same cliange of pro¬ 
perties may be efieclcd by mere heat, namely by a higher de¬ 
gree of torrefaction than that required to form amidlne; or it 
may likewise be very readily effected by boiling starrii in water 
acidulated with a twelfth part of sulphuric acid. In thh^ state, 
it has not so great an affinity fur iodine, as in the state uf ami- 
dine; for if a little paste bo mixed with die purple compouud, 
the colour becomes immediately blue. 

When starch or aniidine is boiled still longer, it becomes still 
more soluble; and iodine docs not cause any change of colour on 
it at all. Most of these facts, particularly the propelty pos¬ 
sessed by lieat, of rendering dry Icciila soluble, more or less, in 
cold water, have Ixxm familiar to cHcinists since the researches 
of Vauqueliu and Bouillon-la-Grange; but tite merit of ta¬ 
king a connected view of the whole dianges induced by heat 
and water, and of associating those caused by lieat ^lone with 
those caused by' boiling wateb, seems to belong to Caventou. 
He might .h&ve stated more distinctly, however, than he has 
done, where our former knowledge ended, and hi^ 'discoveries 
begi.*!. 

Of the subsUnccs in commerce usually coir,sidercd as amylace¬ 
ous, Salep, according to the analysis of Caventou, ought not to. 
be accounted sudi« It yields..a cohs^crable quantity of matter 
to cold water; and the properties of this .portion, both wlicn (j^s- 
solved and wfifiu dried by evapqratiou, are almost precisely the 
same witb piose of gum. The rcridue, aft^ the action of cold 
wam^tji ^ tremulous, jdlydike mass, which, when treated with 
water, enlarges in volume, but imparts only a small quan- 
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tity of matter to the water. This solution is turned bludoft- the 
adfhtioa of iodine, and in a few hours the ioduret of fetmla falls' 
down. Hence, salep contains fbcuia, but oidy in vary minute pro¬ 
portion. The jelly-like mass, remaining after the iCetion'of bml- 
ing water, is of course insoluble in that fluid under any circum¬ 
stances ; it is very soluble in ‘hydrochloric acid, and'^elds ox¬ 
alic acid when treated with nitric acid. It is therefore the princi¬ 
ple discovered by Bucholz, and known by the name of Bassorine. 
This analysis shews that salep is not an amylaceous mattes', but 
is closely allied Ui gum tragacanth, which, according to Bucholz, 
consists almost entirely of gum and bassorine. 

Sa^ when treated with successive portions of cold water, and 
then with boiling water, is almost entirely dissolved, and appears 
ihereibre to be lioniogeneous. t\)ld water takes up a large 
quantity of it, and forms a transparent mucila^nous fluid, which 
becomes intensely blue on the addition of iixline. As fecula, in 
its characteristic state, is insoluble in water, and as no other sub- 
stimcc strikes a blue colour with iodine, Caventou infers, that sago 
is modified fecida, the modilic.ation consisting in the amylaceous 
substance, (which, according to the process followed in the West 
Indies for procuring it, must l)e insoluble in water, and therefore 
true fecula), being converted by drying or roasting into amidine. 

Tapioca when treated with cold water, rapidly yields a pw- 
tion to it, and, after several sucxiessive macerations, it is entirely 
dissolved, without the aid of heat. All these fluids of macera¬ 
tion strike a strong blue colour with iodine. Tapioca, therefore, 
is closely allied in nature to sago, and, like it, is fecula mixiificd 
by roasting, or amidine. 

Arrato-root must lx? dried without heat; for, like the fecula of 
wheat and puta\o, it is insoluble in cold water, with the ex¬ 
ception of a more trace of gummy matter, which it parts with ; 
and it forms a paste^jwhen heated in water to nouj* the boiling 
}x>int. 

Several remarks arc addc(415 this paper of Caventou, on the 
opi^ipns of another Frcn^'h experimenter, M. Ilaspail; who be- 
lieves he has discoverctl, by micrc|rK)pical observations, that the 
grains of fecula are composed of .a membranous cyst filled with * 
gum. Caventou considers tbis notion to be visionary.— 
de Chimie et dc Physique, Avrih 1826*. 
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2. On the cdkmring pr inciple of the Blood. 

In 1825, the medical faculty c£ Gottingen decided their 
priae-questioh on the Nature of the Colouring Principle of the 
Blood, in favour of the tiiesis of Dr Frederick Engelliart. His 
experiments are very interesting, and establish satisfactorily 
some disputed points with regard to the composition of the blood; 
but we cannot go altogether along with him in considering that 
he has determined the colouring principle to consist of a com¬ 
pound of iron. 

Two doctrines prevail at present among cliemists and physi¬ 
ologists as to tlie cause of the ccjlour of tiie blood. Tlie oldest 
opinion is that it depends on iron; and this opinion is believed to 
derive siipp)rt particularly from the late analytic inquiries of 
Berzelius, who found a notable quantity of inm in the co¬ 
louring particles, namely about 0.5 per cent. Others main¬ 
tain the doctrine first pro|K>sed by Dr Wells, that the colour 
is owing to a peculiar arrangement of the animal principles, in¬ 
dependently of the presence of iron; and their opinion receives 
confirmation from the unsuccessful attempts of Vauquelin and 
Brande to detect iron in the quantity in which it is represented 
by Berzelius to exist. 

These contradictory statements and ideas being held in view, 
Dr Eiigelhart prweeded to ascertbin, in the first place, the cha¬ 
racters of the pure colouring matter of the blood, and, secondly, 
the relation which the three great principles of the blood bear to 
one another, as to the quantity of iron they contain. ,1. A preli¬ 
minary object of investigation under the first head, was to separate 
the colouring matter in a state of purity. This he succeeded 
in dmng by a n^w and very simple process \ but^ Although the 
cdlouring particles certainly appear to be procured by his me¬ 
thod in a stqte of perfect purity, it is cqpally eertain that this 
object is not gained without -some change being wrought upon 
their properties* He ^rst separated them by^thc method of 
Berzelius, in which state, however, they arc still mixed with a 
little serum. Having found^^hat serum when much diluted is 
’not coagulated by heat, while, as Berzelius formerly showed, 
the o^oiiring particles are coagulated even in a vei^ diluted so- 
lutiodi^hc di8solvf!d the impure pai'ticles in about fifty parts of 
'wat/r,* and then raised the temperaUire a little above 150” F. 
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Greyish’brown flocculi were thus separated; and a fauddy 
colourless fluid remained, in which phosphoric acid atm corru. 
sive suUimate demonstrated the presence of serum.' The pre. 
cipitate, when collected on a filter and well washed, and half 
dried, recovers its red colour, particularly when-viewed by 
transmitted light. Wh^ entirely dry it appears black, flut when 
a thin sli^ is held l>etwecn the eye and the light, the colour is 
garnet red. In this state it is hard, nut easily broken, and has 
a shining fracture. It cf>nsists of the colouring particles in a 
state of perfect purity, but modified by heat. 

In this state, the colouring matter of the blocxl is insoluble in 
botor cobl water, or in ether, and yields only a little fatty matter 
to alcohol. Sulphuric, hydrochloric and phosphatic adds dissolve 
a part, and fV)rm brownish-red solutions; nitric acid also dissolves 
a part, but the solution is muddy, and the residue is likewise al¬ 
tered in colour; phos})horic aci»l has no eflwt any more than on 
the colouring matter in its ordinary impure unmcKlified condi¬ 
tion ; acetic, dtric, oxalic, and tartiiric adds dissolve a little 
with the aid of heat. The alkalis, with the aid of gentle heat, 
dissolve it rapidly and completely, and form deep biood-red solu¬ 
tions, which yield greyish brown flocculi wht*n neutralized; the 
carbonated alkalies have little effect. 

The colouring particles, when not modified by the foregoing 
process, hut simjfly separated from the serum as much as possi¬ 
ble by Berzelius’s metliotf, arc variously acted on by the gases. 
Agitation in air makes them scarlet-red; and this change is jm)- 
duced even after arterial blood has become dark hy standing in 
repose, nay, even also after it lias begun to decay. In hydro¬ 
gen, carbonic acid^ nitrogen, nitrous oxide, olefiant, or sulphu¬ 
retted hydrogen gas, the colour, on the contrary, becomes dark¬ 
er, if it is changed at all. A stream of nitric oxide transmifted 
through a dilu'ted solution in water, makes it brown, and subse¬ 
quently cjuises gclatinizfition. Sulphuretted hydrogen, in the 
same way, ni^kcs it olive-gneeh; sulphurous add, brown; and 
clilfninc first makes it brown, then dirty green, next grey, and 
lastly white; and a flocculent c<tk>iirless precipitate falls down, 
leaving a colourless fluhl. 

2. These observations conclude the first part of the inquiry. 
The next part relates to tljc presence of iroh in the (soloiiring 
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matteif and pinciples. If, as Berzelius says, iron exists 
in the flouring particles in notable quantity, and not any'where 
dbue, Dr Ehgdhart concmes the presumption to be, that it is the 
foundation cv the red colour of the blcxxl. If, on the other hand, 
as Brande and Vauquelin insist, there is much less iron in the 
colouring'pnrticles than Berzelius maintains, and mt more than 
m thefibrine and scrum^ the colour cannot be owing to the pre¬ 
sence of that metal. 

The pure modified colourinff matter, when charred in a cru¬ 
cible, had a metallic lustre, and was attracted by the mi^ct; 
and when the charred matter was incinerated, it acquired a yel¬ 
low colour, was almost entirely soluble in hydrocliloric acid, 
and then exhibited, with the ordinal y re-agents, all the characters 
of the hvdroclilorate of inin. 

The pure serum and fibrbe, wheiidiied and charred, had 
not a metallic lustre, and were not attracted by the magnet; 
juid, when incinerated, ga\e a white powder, which, although 
soluble in hydnx'hJoric acid, evidently did not contain a trace of 
inm. The only kind of blood whicli can lie used for these ex¬ 
periments is human blood, oj- that of the horse; tlie blood of 
the sow, sheep, ox, or turkey, does not yield a serum free from 
colouring particles. If care lie taki'ii to avoid that fallacy, 
therefore, it is found that iron exists in the colouring particles 
only. 

Chemists have hitherto succeiiled in detecting iron in the 
hkxid, only by the process of incineration. But Dr Engelhart 
has at length discovered a method oi‘ separating it hi the hiiitiki 
way; and the result of his anal} .sis gives the same propdrtioti 
as tliat formerly dctenniiied by BerzeHus. jffis method is, by 
transmittiDg a stream of chlorine tlirough a solntioh the un- 
mociified particles, or throqgh water containing the purer modi, 
fied colouring .matter in susiiension. It has*been already stated, 
that, in this way, a white precipitate and colourless fluad are 
pnxjured. The ^fluid after lieiiig ^filtcrctl evide?itly contains 
iron in the state of a peroxide *. T«wo methods were em¬ 
ployed for discovering its quigrtity. In one process, he threw 


* Co;^' was taken tbat particles of iron did not pass over with iHc chlorine,'— 
iupposinf; (;vcn that that^vas possible, ^ 
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down the oxide with ammonia, redissolvcd it in h)tdroc}i]oric 
acid, and threw it down again with carbonate of soda, ^n the 
other process he first threw it down i^’th hydrostilphuret of po¬ 
tass, then dissolved it in nitric add, and threw it4^wn agam 
with carbonate of soda. The predpitate, when dri4d,' wdghed, 
in one case, tpVso? in the other ^ «f the pi^re ediour- 
ing matter employed ; a result which accords very nearly with 
that of Ber/.ciius. 

It is unnecessary to mention that serum and fibrine treated 
in the same way did not yield any iron. But it is an interest¬ 
ing fact, which the author thinks w'ill apply to most of the ani¬ 
mal fluids and soft solids, and ennse'rpicntly fadlitate their ana¬ 
lysis, that chlorine separates all tlu\/?.i ed prbmpkx from the in¬ 
soluble animal matter which it t1irt>ws down ; for the pretiipifcite 
is entirely dissipated by incineration. 

The paper concludes w'ith some arguments fwan liis experi¬ 
ments, in support of the opinion, that the colour t>f the blood is 
owing to^^. The amount of them is, that iron is an essential 
part of the colouring particles, while thcother principles, the serum 
and fibrin, which are et>lourless, but resemble the colouring 
particles very closely in otlier respetits, contain nt» iron ; and that 
this metal, in all its known ctunbinations, is colonreti when oxida¬ 
ted, has a great tendeiun' to assume tints of red, and in some com- 
])ounds (such as the sulpho-<*yij^iate, and a variety of silicious ore) 
has almost exac'tly the eolf>iir of the M(K»d. This exposition 
may constitute a presumptive argument, but nothing more. 
For, in the first place, it is not yet provetl that the iron in the 
blood is oxidated, stiU less that it exists in the form of a per¬ 
oxide, in. which state alone it imparts a red tint to compounds 
into wlvise composi^m it enters; :uid, secondly, granting that It 
is peroxidatwlj^tliere is no analogous fact to authorise the belid; 
tliat' so minute a proportion as a S(M)£h part of oxide of ii'on dTn 
give to a coinpbund«so deej) a tint as that posst^ssed by the 
blood.—•JTo.s^wcrV Archiv J'ur die gesammte Naturlekre^ He- 
cember 1825. ^ • 

S. 3n Arsenic^ its Ou’ideSf and S^hurotSy by M. GuibouE^,. 

M. Guibourt of Paris has lately endeavoured to settle some 
of the dispute points in the physical and chemical histo^ of 

3 . • 
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arsenic an^ its compounds; and has succeeded in explaining so 
. far souSe of the anomalies and discrepancies which tlie investigo- 
ti(H>9 orprevioiis experimenters have presented. 

Aocordihg to Bcrgmann, the spedfic gravity of metallic arses 
nic, when m«ted, is 8.308, but in its native state only 5.763. M. 
Guibourt found, that small portions of the latter had a spedBc 
gravity of 5.789; but larger fragments, in consequence of the 
interstices between the conglomerated crystals, did not exceed 
4.166. He failed in several attempts to fuse it under, pressure, 
and was deterred from repeating them by a formidable explosion. 
But he found the weight of several fragments, which were agglu¬ 
tinated by heat, to I>u 5.959. 

The o,vide of arsenic^ though it has been examined by many 
able chemists, still })rcsents some obscurities in regard bodi to 
its physical and its chemical jiropcrties. Guibourt has found, 
that the discrepancies among former experimenters may be partly 
reconciled by a difference in property which exists between the 
oxide in its transparent, fresh-prepared state, and in that more 
ix>mmon opa(|ue form, uhich it assumes after being long kept. 
Transparent sfieeimens, he finds, have a s|>ecific gravity of 
3.7385; the o])a(j[uc varieties urc somewhat lighter, being 3.695. 
He has never been able to observe any .specimen with the high 
s{)ecific gravity of 5.0 assigned by Bergmann. His results agree 
with those of onr countryman Dr Ure, who found the specific 
gravity to vary from 3.728 to 3.730. Very opposite statements 
have been made with respect to its solubility. The most accu¬ 
rate, however, have been generally considered to be those of 
Klaproth ; who found that a hundred parts of water dissi>lvc a 
quarter of a part at a mean temperature, 7.77 parts at tlie boil¬ 
ing temperature, and retain 3 of these on cooling. Guibourt hnds, 
that the transparent oxide is less soluble than fob opaque va¬ 
riety. Of the former 100 parts of temperate water dissolve 
nearly one part; and 100 parts of boiling wa;ier take up 9.68 
parts, and retain 1| on cooling. Of the opaque variety 100 
parts of water dissolval^ at a m«xn tcmpcratuji’e, 11.47 at the 
l)oiUng temperature, and retain S.9 ou cooling. Chemis^ are 
as little agreed regarding theifffects of its solutions on vegetable 
colpDT. Guibourt has remarked, that the transparent variety 
reddyns litmus faintly, bat that the opaqnc variety restores its 
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colour to blue^ when previously reddened by an acid *. ^-''he cause 
of these differences has not been examined with sufficient care, 
and Guibourt leaves it unsettled. He says it takcs/filace in 
consequence of the contact of the air; but the accurl^y of this 
opinion may be questioned. He has remarked, tjiat it is brought 
about very rapidly by treating the transparent varietjj^ with am¬ 
monia ; but he draws no conclusions from the fact. 

As to the compounds of sul)}hur with arsenic, the latest mi¬ 
nute researches, those of Berzelius and of Laugiur, seemed to 
show, that, contrary to the opinion of Proust, the native and ar- 
lidcial sulphurets differ in no essential particular from one ano- 
ther, and that none of them contain oxigen. Whence does it 
happem then, says Guibourt, that, according to the observations 
of Homuann, and tlic late cxjKjriments of Renault, the native 
sulphurets, orpiraent and realgar, as well as the sulphurct pro* 
cured by transmitting sulphuretted hydrogen through a solu¬ 
tion of oxide of arsenic, are not poisonous, while the sublimed 
orpinient, and even the artificial realgar, prepared by melting 
together metallic arsenic and an excess of sulphur, are exceed¬ 
ingly deleteriousIt depends, he says, on the artificial sulphu- 
rcts always containing some oxide of arsenic intermingled. The 
artificial realgar contains 1.^ per cent.; the artificial orpiment so 
much as 40 per cent. Tliis last fact wl can confirm by our own 
cx{)erience; in fact, wc have .^cn fine tetrahedral pyramids of 
the oxide on the inside of the cakes sometimes sold in the shops. 
M. Guibourt is wrong, however, in supposing that the native sul- 
phurcts are not poisonous. Renault, it is true, found them 
to be much inferior to the oxide and other soluble compounds 
of arsenic, in their effects on the animal system. But instances 
are to be found in tlje Acta Germanica, of poisoning witli real¬ 
gar, and M. i^Sletan informed him, ai'ter the com{X)sition of his 
paper, that he hod known an instance of poisoning with naturid 
oqnment. In conse(|U(iiice of the opinion expressed liy Guibourt, 
Professor Orfiia has related, in an ulterior number of the Journal 
, deChimie Medii^le, some experiments he has madfe expressly with 
the nglive sulphurets, and with that procured by transmitting sul¬ 
phuretted hydrogen through a soiifion of the oxide; and it ap- 

* Our ezperieiicc is at variance with that of the autlior; a solution o^ the 
u^iaque oxide faintly reddens litmus, ami restores reddened litmus very imper* 
lectly. " ■ - ' ^ 
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|)ears, that^llof tliem, when introduced into the stomach,or applied 
to worlds, in the quantity of forty or sixty grains, kill dogs in 
two, tht&t, or six days, and cause the same symptoms as the 
oxide.— ,fbiirnal de Chimie Midicak, Fevrier, Mars et Jivril 
1826. ) 

, 4. Preparation (f Chloride of Lime. 

This substance, it is well known, was recommended not long 
ago by' M. Labarraque, a pharmaclen of Paris, for destroying 
the odour of putrefying animal and vegetable matters, and the 
exhalations in apartments crow ded with the »ck; and it has 
been found to answer his cxpe(*tatious so completely, that the 
French Government have gi^'e^ every possible publicity to the 
process, and have advised its introduction into all hospitals and 
lazarettos. The mode of preparing it is well enough known to che¬ 
mists; but as several experimenters have not procured tlie effects 
assigned by the discoverer, and by the oflidal persons appointed to 
inquire into the accuracy of his statements, and as for this and ol her 
obvious reasons, it is a preparation liable to considerable va¬ 
riety, M. Labarrai{ue has publislied the following process for 
making it of uniform strength and com}X)sition, To prepare 
the dry chloride for store, he recommends that a twentieth part 
of muriate of soda be milled with the quicklime, after it is com¬ 
pletely slaked, and that the mixture be put into deep earthen 
pots, and the gas transmitted lliv^ugh it from a retort contun- 
ing the usual ingredients, in the proportion of 576 parts of mu¬ 
riate of soda, and 448 of oxide of manganese. The quantity of 
acid required to decompose this quantity is 576 parts, diluted 
with 44S of water; and the acid is to be introduced into the re¬ 
tort in successive portions, by means of the double bent tube. 
To prepare the solution, which may be more convepient fur Hos- 
p^als and other places where it is used daily, he recommends a 
pound and a half of slaked lime to be mixed with forty pounds 
of water, coittaining half a pound of muridle of soda in solution. 
The tube from the retort is to hie plunged nearly to the bottom 
of the vessel winch contains the milk of lime; itad the fAixture 
is to be stirred with a wooded agitator* til) it is saturated.*' In 
this state it is too strong for tTse; and may be diluted aocOr^g 
to the purpose to which it is to be ajqdied *. In this country 
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the trouble of preparation may be saved by those who pro¬ 
cure the chloride of lime, as prepared by our chemical manufiui- 
turer^ particularly by Mr Tennant of Glasgow, wl^ has suc¬ 
ceeded in raturating the lime completely, so as u/iorm a thie 
bi-chloride. * ' 

^ • 

5. Oh the Detection of'Arsenic. 

In th(k number of the Edinburgh Philosophical Journal, 
vol. xi. p. 889, we gave an account of a paper by Dr Christison 
of this University, showing the insufficiency of the existing 
processes for detecting small quantities of arsenic in mixed ani¬ 
mal and vegetable fluids, and ptnnting out a new method, by 
whicU so small a quantity as a qi«u*ter of a grain might lx* pro* 
cured in its metallic state from the most complex mixtures. 
The second volume of the Medico-Chirurgical Transactions of 
Edinburgh, published a few months ago, contains another paper 
by the same gentleman on the chemical and symptomatological 
evidence of poisoning with arsenic; and from this it appfXtm 
that he has applied the proposed process to two metlico-lega} 
cases, one of suicide, the other of murder ; that he was success¬ 
ful in both instances; and that the process is one even of much 
greater delicacy than was alleged in lys original paper on. the 
subject. In one case, a portion of the contents of the stomadl, 
in which the first inspectors Isad failed to detect the poison, was 
transmitted liy order of the authorities frcmi a distant part of 
the coiuitry, and arsenic was discovered to the amount of a twm- 
tieth part of a ^ain. In the other case, which Dr Cliristison lum- 
self^aminedsoon after interment, al)(>iit a jifteenth partof a gfioin 
was detected in the contents and texture together of the stcanatdi. 

Fw detec^i^ the precdse nature of tlie metaUk crust, wlien 
its quantity is too minute for its physical characters to be un¬ 
equivocally asm'.tained, tlie author has added a very cle^^t 
test, whiqb was suggtibtcd to him by Dr Tum^,« lecturer on 
cbaniffti^ here. It cemsists in chasing the crust up and down 
the tube by heat till it is all ftxidated; iBahen if luHtiMnes the ap- 
peaWBRce^^ sparkling cr^stalSf which may be. mcertainedf^hy a 
mksroaa^tfjbur pomrSftobeocJl^d/res, His process new cupk , 
sists, Uierefore, in -pres^tingithe same portion of dm .pq^fon 
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succesEjvely in the form of gulphurct, metal, and oxide; and 
he disca^s the fluid tests for liquid mixtures entirely, exc^t 
as trial t^s. Both he himsdf and Dr Turner have satisfied 
thdmsclves, that the physical characters of the metal and oxide, 
when succi^ssivoty foruuHl in a small tul)c by reduction and sub¬ 
sequent. crMdation, may be determined accurately with a hun¬ 
dredth part of a grjiiii. Tins is a degree of dcdicacy which, 
amsidering that decisive evidence is required, is not equalled 
even by tlie liquid tests. 

In the Annals of Philost)piiy for last July, Dr Christisou has 
replied to soinc comments which Mr FhilUps had made not 
long before on his paper. As Mr riiillips’ criticisms referred 
only to a defence of his priwess for decolorizing colour^l ar- 
stmical fluids by animal chairoal, and Dr Christison states, in 
his reply, that he considers the necessity of that process to be 
completely superseded by the equal, if not supmor delicacy, 
and universal applicability, of his own, it is unnecessary to say 
any thing farther of the tlispute, than that Mr Phillips' process 
certainly appt*ars liable t(» material fallacies, although Dr Chris¬ 
tison, from misunderstanding his directions, had somewhat ex¬ 
aggerated one of them. 

The Journal de Pharmacie for last April likewise contains 
some comments on Dr Christison's paper by M. Dublanc of 
Paris. It i> evident that the wiiter lias wholly misunderstood 
the character of the paper lie criticises, and is utterly ignorant 
both of the grounds on which Dr Christison objects to the pro¬ 
cesses of Hose, Rapp and Orfila, and of the circumstances on 
wliich is founded the proof,of the delicacy and universal appli¬ 
cability of his own. Nor indeed is this to be wondered at, as 
M. Dublanc has consulted, not the original, pap^, but some 
gabled extract in a German Journal. 


» On CqfBm. % 


In 181B1, M. Robiquet of Paris published an elaborate analy- 
sis of the coffee-bean, in which he'announced thf- existence of a 
new vegetable principle of a Crystalling nature. This printiple, 
which was denominated Caf^ke^ has been since examined M. 


Fell|^Bl^ M. Garot. Both of thase experimenters have can- 
flE}n|d completely the researches of Robiquet, regarding the duu 
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racters of the principle, and the metliod of preparing it. M. 
Garot, honrever, has recommended a new process fopprocuring 
it, which consists in exhausting the unbumt bean,^ successive 
infufflons in boiling water: throwing down a quantity of colour¬ 
ing and fatty matter from the filtered infusions, bj^die acetate of 
lead; removing the excess of lead by a stream of ^phuretted 
hydrogen; saturating the free acid with ammonia; and evaporat¬ 
ing die remaining liquid with a gentle heat. L(Hig silky crys¬ 
tals are thus procured, which ai'e the cafme in a state of impu¬ 
rity, and which may be got quite pure, by a second solution and 
crystallisation. The researches of Pelletier were directed chiefly 
to determine whether this principle is of an alkaline nature; be- 
caiist certain circumstances had led him to imagine, that its dis¬ 
coverer was mistaken in denying to it alkaline properties. The 
result has Ix^n, that M. Robiquet‘'s views are substantiated; for 
cafeine dissolves in acids without neutralising them, crystallises 
in a state of purity from the diluted adds, and does not afiect the 
vegetable colours. It must therefore be arranged with the class 
of principles, of which luirwtine, one of the principles of opium,* 
is the most remarkable and best known. 

The most interesting fact contained in the researches of Pelle¬ 
tier regards the composition of cafeine. It contains the largest 
quantity of azote of all the vegetable principles hitherto ana¬ 
lysed ; and contains more thW even any animal principle, urea 
and uric acid excepted. It is composed of 46.51 carbon, 27.14 
oxigen, 4.81 hydrogen, and 21.54 azote. Although so highly 
azotised, it is, like urea and uric add, by no means prone to pu¬ 
trefaction,-~a fact which accords with a general law pointed out 
by i^obiquet, that azotised prindples of the organic kingdoms, 
aldiough, ii) genend, very liable to decay, are not so, if they are 
crystallised.—t/iuMma/ de Pharmade, Avril 1826. 


7. A7udyd$ qf the Root of the Bryonia cdba. 

The root of the bryony possesses properties in relation to the 
animal econon^, which renders it an object of some interest to 
the^hemist. It is one of the most powerful of the v^etable 
acrids,—of that order of poisons niliose prominent character is the < 
ptwer of produdng difiuse inflammation, to whatever tissue they 
are applied. Accordingly, it has been examii^ed by several che- 

* -v o * ' 
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mists, iMunu^y, by Vauquelin, Brandes, and Feimhabcr; but the 
most comolete analysis hitherto made, is one by M. Dulong of 
Astaibrt, rekted in the Journal de Pharmade. He has foujid 
it to consist of a large quantity of fecula, a small quantity of 
tatty matter,)resih, and vegetable albumen; some gum, a consi¬ 
derable proportion of subnitnlate of lime, a little carbonate of 
lime, some otlu-r salts in minute quantity, and a bitter matter, 
f)os8eshiiig peiailiar chemical properties, and endowed with all 
the fxiisonoub qualities of the root. 

This bitter princi})le is contained in the juice, so that the fe¬ 
cula may Ik^ separated from it entirely by tlie usual process. 
Tlie fecula, wlieii properly \^ ashed, [assesses all the properties 
of that procured from the dilferent kinds of grains ; and, conse¬ 
quently, os the quimtity is large, and tlie nxits are of enormous 
size, compared to the stem (iK'iiig often a foot lung, and three or 
four inches in diameter), M. Dulong thinks tliat the extraction 
of the fmila may be ma<]e a subject of profit, at least in years 
of scarcity. The bitter ]>rim*iple is solid, soft, and a little VIS' 
cous, '‘exet^ssively bitter, stJuble in water and in alcohol, but 
quite insoluble in sulphuric ether; and its solutions have no ac¬ 
tion on the vegetable colours. Its atpieous solution is precipi¬ 
tated by infusion of galls, sukicetate of lead, proto-iiitratc of 
mercury, nitrate of silver, and hydrochlorate of gold. Acetate 
of lead, nitrate of lead, proto-hytlrcx;hloi’ate of tin, and tartar 
emetic, have no effect on it. The acids dissolve, and alter it, 
rendering it insoluble in water. The concicntrated sulphuric 
acid forms with it a rich green, nitric acid a goldcm-yellow, and 
hydrcKhloric acid a reddish-browm fluid ; and the' affusion of 
water throws down precipitates possessing the cx>lour of each solu¬ 
tion. In its general properties M. Dulong cemsider^ it as cwsely 
allied to the coloquintine, a rcsinoid matter, which is prexsured 
frohi another of the same order of poisons, the colcxsynth, and 
which, like the bitter principle of bryony, concentrates in itsrif 
the whole qualities of the raw material.—-JotemoZ de Pharmade^ 
Mars 1826. ' - ‘ / . 

7. Ge^ral Treussari on th&j^rcparaiion of Hydraulic Cemerds. 

.^jjEkneral Treussart, referring to some observations published 
at si Petersburg in 1822 by M. Raucourt, and to’^somc experi- 
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ments of his own, related in a late number of the 'Memorial de 
fOffder de (Hnie, states, that he has since then estrtblished an 
important fact, which he liad previously been led l^y Raucourt's 
remarks to anticipate, with regard to the preparation of artificial 
pozzolan mortar, or hydraulic cement; nam^y, ^at the access 
of air, during the calcination of the argillaceous cement, is of 
great consequence to the tenacity of the mortar, and the quick¬ 
ness with which it hardens. He first refers to his foimer expe¬ 
riments (which we have not yet seen) as proving, that, contrary 
to what is generally supposed, neither the oxide of iron, nor that 
of manganese, nor magnesia, can communicate to lime the pro¬ 
perty of hardening under water. He then observes, that, on 
calcining an argillaceous earth, pi'ocured near Frankfort (and 
consisting of silica and alumina, a 66th part of magnesia, and a 
trace of iron), and mixing it with half its weight of lime to form 
a mortar, he found, that, if it had lK?cn calcined under free ex¬ 
posure to the air, it hardened under water in two or three days, 
and at the end of a year required a weight vaiydng fnim 390' 
to 530 pounds to break it; while, if the clay had been calcined 
out of reach of the air, the mortar took thirty days to liarden, 
and broke with a weight of 40 or 50 pounds. Analogous re¬ 
sults wei*e obtained with a clay from Holzheim, near Strasburg; 
and in this instance he also found that it was useful to mix a 
50th part of lime with it before calcination. It is not easy to 
account for these differences ; but the General himself is dispos¬ 
ed to ascribe them to the absorption of oxigen by the alumina. 
In proof of this, he mentions, that the same difference is observ¬ 
ed, if, instead of impure clay and Ikne, the purest alumina, and 
the lime of white marble, be employed. The alumina, when 
calcined un^c]; a current of air, makes a mortar which hardens 
sooner, and is much stronger than when the calcination 
ducted in a clo^ furnace. Another fact in support of his con¬ 
jecture is, that aluifliina, when calcined in the air, dissolves 
more eagUy in sulphuric acid* The results of his latest in¬ 
vestigations aib, that the clay to be chosen for the Ixfst hy¬ 
draulic mortars sliould contain a ifttle lime; that it siiould lx; 
calcined under exposure to a currlnt of air, contrived according 
to the nature of the furnace ; that, after being reduced to a fine 
powder, it should be mistled with paste of liine^in the proportion 
of one of the alter to two, »r two and a-half, of the ffc’mcr; 
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that the.mdrtar should be kept for ten or twelve hours before it 
is used, in order to acquire a certain d^ree of oonustence $ nnd 
that it maybe perfectly relied on, if, by a {nelimxiiaty tria^kis 
found to hai^en in three or four days; his expmience having 
invariably sl^n that the mortars which harden soonest, are also 
the most tenacious.— Anndles de ChimU et de Ph^iiguCi Mars 
18 S 6 . 

r 

9. On a Kew Method cf Purifying Crystcds; by M. Ro- 

BINET. 

Every practical chemist knows how difScult it often is, parti¬ 
cularly in the analysis of organic substances, to clear away from 
crystalline products the mother water, and other heterogeneous 
matters, which collect in their interstices. When the crystals 
are very fine, and stiU more when they are soluble in the ordi¬ 
nary menstruums, it is sometimes impossible to dear th^, al¬ 
though perfectly pure, by any other method than repeated 
crystallization and digestion with animal charcoal; both of 
which processes are troublesome, and occasion considerable loss. 
M. Robinet has proposed a new and very simple method, which 
was suggested to him, in consequence of ol)serving that, when a 
parcel of crystals came into contact with the mouth of the pi¬ 
pette during tlie act of suction, they were instantly and perfectly 
deaned. The process depends od'thc transmission of a current 
of air through the crystals. He has suggested various foims of 
apparatus for the purpose. The simplest consists 0 ^ 
mouthed bottle, with a funnel in one lOouth, and a Ik n ity'tBb e in 
the other; the lower opening of the funnel *being obstructed by 
a ball of cotton-wool, and the cvysmls placed above the cotton. 
On sucking the a^throiigh the crystals by bent tube, tlKy are 
(4^ed in a few^l^nds; and, if necessary, the operation may 
be repeated after previously iAtrodudng a little water iilto die 
funnd. A ranvenient way of constructing the apparatus so as 
to work of itsdf, is to make the second tube reach bottom 
of the bottle with one limb, and with the othef a vessel of Wa¬ 
ter situated on a lower level.^ The wliole bottle and tube t»dng 
fUled with water, the fumid^is to be introduced, and the water 
theq allowed to run off by the syphon. On die large scale a 
more suitable apparatus will be a tubk from a steam-bdler, by 
wliicW the bottle may be filled with steam from time to time. 
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The «teain ccmmimicatioii being shut oit, and the steaQi in the 
beetle oendsBaed, the stream of air will immediately carry 
thvough with it the whole of the mother water from the most 
slky erystal8<«<»*^ouma/ de Chimie Medieale, FevAer 1826.' 

10. Repetition of the Comparison of the Rate of hie Mercurial 
-and Spirit Thermotneter. 

Dr VSJildt of Hanover has made a new set of experiments for 
ascertaimng the real ^indications of the spirit tliermpmeter, 
chiefly with a view to the employment of that instrument in the 
Register Theruiomctcr of lliitlierford. His results, wliich are 
stated below, do not difl’er materially from those of Deluc. The 
obsc^ations ore made at intervals of five degrees of llcaujnur‘’s 


scale. 

Mercury. Spirit. Mercury. Spirit. 

— 45 .... —29.50 20 16.48 

40 25.92 25 20.97 

35 23.19 30.25.60 

SO. 20.32 35 30.38 

25 17.30 40 36.31 

20 14.13 45 40.38 

15 10.82 50 45.60 

10 7,36 55 50.97 

5 . . . , . 3.75 60 56.48 

0 0.00 65 62.14 

+ 5 3.90 .1 70 67.95 

10 7.95 75 73.90 

15 12.14 80 80.00 


{Kastn^r's Archiv fUr die Gesammte Naturhhre, December 
1825.) 


DescripUonl ^ titc Ciconia Ard^ala, or Adjutant Bird. By 
J. Adam, M. D ♦. 

the man^ extraordiniury and striking bbjccts in na. 
tuml history which present themselves to a stranger on his ar¬ 
rival in Bengal, perhaps none has been* more generally remark- 

—•-*-•- 

■ This interesting memoir, by ray fonier pupil and very intelligent friend 

Dr Adam, is extracted from the 1st volutne of the Transactions of the Medi' 
cal and Pfayrical Sodetj of Calcutta, which has just reached this countiy* 1( 
is a work h^^Iy cr^iteble to the Calcutta Society. 
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ed upoiv and. at the same time less studied, th«i the sul^ect of 
the followiing description. We are ail familiar with the appear¬ 
ance of the Adjutant bird, and know ecKnething of its habits: 
its ^onishii^ voracity, for instance, is a ftrequent topic of ocai- 
versation; aiti the singular orange-coloured bag depending from 
the neck, while it gives a peculiarity to its expresrion that can¬ 
not fail to attract attention, has also furnished abundant matter 
of speculation as to the purposes which it serves in thefsconomy 
of the animat. Of these, howev^, we ace yet entirely ignorant i 
nor does it appear that we are much better informed regarding 
its general internal stnicturc. 

Aclfutant Bird^ Gigantic Storkj Cicoma Argala^ Hurgeda. 
—One of the largest of the storks, whose general charontcr is 
formed by his great size, enormous bill, bare head and neck, 
long limbs, and, above all, by a peculiar solemnity in his gait 
and general demeanour, that renders the appearance of the bird 
extremely striking and interesting. He measures from the 
citiwn of the head to the foot five feet two inches, and his other 
dimensions are proportionably great: acro&s the body, from the 
tip of one wing to that of the other, seven feet; Icngtlr of body, 
from junction of the neck to the vent, two feet; breadth cme; 
Inll in length, sixteen inches; at its broadest part two indies; 
legs two feet and a half. General colour of plumage, Uack w 
slstediluc; a few of the small feathers surrounding the lower 
part of the neck, white, and those of tlie belly and tlie under 
pot of the wings; the larger wing-coverts blackish or bluish 
grey; all the othem slate-blue, as mentioned. Tail diorl; bill 
strong, homy, almost bony,, sharp at the edges^ brbod at the 
base, straight and tapering towards the point; infearior man- 
diUe composed of two rides, joined by a membrane pot capable 
of |nuch dilatation; nostrils, a slit at the base of tlie bill, which 
is mtamoa to both, and passes directly through ^ head the size 
of the base of the bill, by which it appeals in a great measure 
to be formed^ and the one merely a continuation of the other; 
head bare (excepting aiittle soft long hair at tie back part), 
and scurfy; iris white. The barencss'of the head, and white 
m8,contli^d with the other p^ouliarities, gives this bird an un- 
grave as})ect; and in his whole expression, but par- 
tteullirly that of tl^c eye, he resembles very much a kindred 
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giant among quadrupeds, the elephmit. Legs long tmd strong; 
breadth at the largest diameter three indies six tenths. Feet 
walkm composed of three toes before, and o^ behind, the 
outmmost having five joints, the seoond/our, the third three, and 
the posterior two; claws short, strong, blunt; ’tlm Colour of die 
neck, and bag depending from it, a bright orange (Dutch 
(Mwige, Werner). The bag, which constitutes one of the prin¬ 
cipal chaaacters of this bird, is not directly connected with the 
gullet nm* the trachea, but enters by a small aperture into^the 
left side of the pharynx or mouth, and is evidently not intended 
as a receptacle for food. It is composed of two coats, an inner 
membranous one, and the outer orange-coloured skin : within 
this beg nothing is found but air and saliva. The gullet is 
ample, and folded into many longitudinal plicse, increasing in 
number and size as they approach the cardiac orifice. The sto¬ 
mach is very large, compared with the size of the other viscera, 
and fills up the whole of the abdomen from the ribs to the vent; 
it is seen immediately on laying open the cavity, in the shiqie of 
an urinal, and covered with a fatty membrane. The stomach 
consists of two parts, which, from their structure, appear to per¬ 
form separate functions. The upper portion is of a glandular 
structure; the lower muscular. The former is small, compared 
with the latter, very narrow, and of an oblong figure. Inte¬ 
riorly it is furnished with a glandular apparatus, similar to-what 
I have observed in some other fowls: a small contraction mark« 
the diviskm ..between these two, and from this line the structure 
becomes very differ^, feeling harder to the finger, and con¬ 
sisting of muscle and tendon of groat thickness at some points. 
The tendon is in tlie centre of the flattened circle, and the 
muscle Bwe^aall sound the margin. The stomach in the spe¬ 
cimen was distended with earth, hair, and bones. The gut iaa 
narrow tube of ^considerable length, lying immediately b^lund 
the stomach, and oceflipying but a small part of th% general co-' 
vity. The liver of a dirty Ini^k colour, palish, and different 
from those of -mther fowls which I haVe hitherto examined; 
heaxt of a proportional si7?e, and v^y firm. 

The specimen from wliich th^ description was taken, was . 
killed by me on the banks of the Hoogly, and appeared ^ be 
a full grown bnalc bird. 
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Ha’v^ *had greater oppoiiumties of obaeryii!^ tfae lialnte of 
this bird, since the foregoing desoriplTO Amm up, I shidl 
here add a few remarks, winch, it is hoped^ may throw liglGt ^ 
sosAe af ake peouJjaritka ailttded to. In ^he.drat^ plaoai the 
orange-coloured bag forming so prosaneiit an wpiwindagr of the 
neck, dissection reveals to us, contiuiis merely air and saliva; 
and the latter, in all the instances winch I have exfunined, 
has been so trilling in quantity, that its presence eoidd <»nly be 
regarded as accidental, having accumulated in all probability in 
that »tuation from the mere effect of gravity, after lubricating 
the phaiynx and mouth. Besides, the structure of the bag does 
not resemble tlmt of a secreting organ. It is also qukq.evident, 
from the smallness of the aperture communicating with ^ 
mouth, that it cannot serve as a receptacle for food, at least of 
such massive and solid materials as wc know constitute the food 
ol' the Adjutant bird. In what, then, it may be asked, consists 
its use F If it perform any function, I should concrive it to act 
mmely as sm air.vessel, to be employed as occasitm required, ei¬ 
ther in sustmning the bird in his elevated aerial flights, or en¬ 
abling him to be more daring in the water in the search after 
his prey. At first sight, such an apparatus may appear super- 
fluous; but on an attentive consideration of the subject, we shall 
be disposed, I think, to regard it in the light rather of a wise 
{MTovision oi natiuv, adapted to the5 peculiar circumstances of the 
bud. In order to explain this, it will be necessary to bear in 
Qund, that the Hurgeela^ though domesticated in a great mea¬ 
sure among ourselves, is originally an inhabitant eff the forest and 
marsh, wluther these birds ypt resort annually, forAW purpose of 
breeding, and rearing tbrir young. Their periodical disappear¬ 
ance during the hot and dry months, it may be jpi^esum^, has 
this object in view; and there can be little doubt m tliat. sib^n 
th^‘ 2 etirc to the dcpUis of the Sundurbunds, where they con¬ 
gregate biald in trees?) like tbrir etfagencr, the^Heixip, in 

more temperate r^ons. Their, natural food in that ri^undem^ 
conristing of repVdes and amphibia df every description, they must 
be necesritated, in quest of *it, to enVer-.llie Xlakes)i)aBd 
. marsbaa* while, from the stf poture of thrir limbs, they are not 
endufKud with the capacity of swimming; and ihek bulky, and 
pc^crous beak must operate greatly to their dWteantage as 
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waders, conpiied with many odier individuals same 

tribe. To ovetoome these difficulties^ then, may not.the bird 
have the powmr of distending the bag with fur, so as to counter¬ 
act the w^ght of its enonnous Inil, and thus be enayed to pro¬ 
cure feod, in sitaatimis iriiere it would othen^iae be unattain¬ 
able ? In a eommunicalsim lately received from a friend, this 
view of the sidiieot appears to be confinned by what he himself 
was an eye-wxtness of. An Adjutant bird was observed seek¬ 
ing its prey in a large piece of water, and wadmg till it reached 
to BO great a distance from the shore, that it attracted his atten- 
tioo, as he conceived the depth at that spot to exceed the per¬ 
pendicular dimensions of the limbs and body united. He had 
the oariotity to inquire into the fret, and ascertained that the 
bird had actually advanced into the water beyond its depth. 
The conclution which he drew from the circumstance was timi- 
lar to what 1 have now proposed, namely, that the bag had 
acted as an air-vessel, and supported the bird where, without 
such asnstance, it must have unavmdably been submerged and 
|)critiied. 

The other idea, that this appendage may perform a similar 
office in the ethmal element, naturally suggests itself, when we 
contider the anatomical structure of the parts, and compare it 
widi the extraordinary elevation to which these birds are known 
to soar, and the great length* of time they fre(|uently remain on 
wing in the higher regions of the atmosphere. When the dense 
vapourSbf the rainy months are dispersed, and the sun has again 
burst forth with undiminished frrvor on our Indian plrins, then 
the Ali]Qtttant tnrd is observed to avokl the meridian heat by taking 
his c^vated flight, and riring gradually in the atmosphere, till 
he appears #|jaere*speck in the distance, or attains a height that 
conceals him entirely from the view. In the month of Qc- 
tober, when nqt a cloud obscures the vault of the heavedlfTt is 
a beautiful spectacle'^o observe hundreds of these ’gigantic birds 
(now diminished to the size^vswallows) performing their grace- 
frit cfVolutiotuJ^ and wheeling majestically at a vast elevation 
frdlh the earth. The painter, Choking at the face of nature, 
would behold the scene as merel^cfaaract^stic of a tropical cli-* 
mate; while the philosopher, who views eveiy oliject mih refe¬ 
rence to on ultimate purpose,^cannot hut adjnitc its adaptation 
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to the pectdiar economy of the animal, and r^rd the phenome¬ 
non as a.ooncord in die grand harmony of creatum. The.food 
of the Adjutant Urd bang wholly of an animal mtture, its d^es- 
tioh and assimilation must obviously augment the inte mitl tempe¬ 
rature, and therefore render its frame less capable oi enduring 
heat from without. To obviate the effects ariamg frmn this sus¬ 
ceptibility, nature, then, has bestowed on him the instinct of as¬ 
cending to a more rarefied and congenial medium; anti that he is 
enabled to remain there, it would seem not improbable, is chiefly 
owing to the agency of this organ. Even with the aid of a glass, 
we cannot perceive whether the bag is distended during the time 
the bird is soaring in the atmosphere, and so prove the corre¬ 
spondence of the fact with the theory; but as it seems remark¬ 
able diat so heavy a bird should continue long poised in ** mid 
air” witliout some provision of the kind, it cannot be deemed 
unreasonable, I think, if wo infer that such may be supplied by 
the appendage now under consideration. 

As to any other peculiarities of structure which may have 
been noticed in the description, they receive a ready explana¬ 
tion from the well known habits of the bird. The vast capacity 
of gullet, furnished by the numerous longitudinal plicae, extend¬ 
ing from the pharynx to the cardia, and the enormous size and 
powers of the stomach, are in perfect unison with his extraor¬ 
dinary voracity. To relate instances of this would be to repeat 
an often times told tale. In India they are of every day's oc¬ 
currence, and would scarcely be credited by those who have not 
had an oppo^ unity of witnessing them. A leg of mutton, or a 
litter of live kittens swaHowed whole, prove equally imceptabie 
to his all-devouring maw; and earth, bones, and hair (as the 
above dissection shewed), form a mixed ma'^s, fropi which he 
indiscriminately to draw his subsistence. 



On the Tfieory^qf the'Air-Thermmeter. B 3 i» Mr Hknry 
Meiklic. Commuhicated by the Author. 

^^^P^ns notions have been at difibrant times advanced re- 
the rate of expansion in solids and liquids a measure 
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uf temperature; but it has more generally been adnfitt^, par- 
ticularly of late, dxat the expanraons of gaseous bodies under a 
constant presEoire follow die true law of the influx of heat. In 
proof of the latter ofnnion, it has been alleged, that, whmi a sohd 
is expanded by heat, its cohesion, being greater at lower temper 
ratures, resists the expanding power so much the more; and 
therefore, in the lower parts of the scale, the increments of vo¬ 
lume produced by equal additions of heat are smaller than at 
higher temperatures; odflin other words, that the expansion of 
solids proceeds at an accelerated rate, whilst the increase of heat 
is uniform. Something of the same kind, though in an inferior 
degree, is said to take place in liquids ; but gaseous bodies be- 
ii^ stif^osed to have no cohesion between their particles, are 
accounted free to obey the true law of temperature. 

With this species of argument I am by no means satisded, 
because I really cannot pi*eteiid to see the force or meaning of 
it; nor do 1 think we are likely soon to arrive at any certain 
cooclu^n, by reasoning on principles which are less known per> 
haps than the tiling to be proved. Does analogy not rather 
render it probable, that the particles of gases attract each other 
with forces varying inversely as the squares of their distances ? 
Many other objections, and reasonable ones, t<xi, might be pix>- 
posed, to which no solid answer can be given. Such, however, 
serve to shew on what a slip}A?ry foundation a very general opi¬ 
nion may sometimes rest,—an opinion, in the pi'esent instance, 
with which many speculations must cither stand or fall. In¬ 
deed, if authorities are allowed to have any weight in settling a 
diapiited point, then I believe by faf the greater number of the 
more enlightened are not only favourable to the common theory 
of the air-tbermoincter, but scarcely entertain a doubt on Ibe 
subject. 

It must, however, be admitted, that conjectures or opmifins, 
though supported by* numerous and respectable amhorities, are 
not to be compared with experimental evidence, or with condu- 
sious deduced such evidence by sound reiftoning. I have, 
theiiefore, with the view 6f approi^ing a little nearer to cer¬ 
tainty in a point which is any thing but settled, been induced . 
to attenqit an investigation of the theory of the air-thermometer 
on its own, principles, divested as much as p^ible of hypod)o> 
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tioal assumptions. How far I have succeeded will appewr frcmi 
a careful perusal of what fdlowa. 

Feu* this purpose, 1 shall set oiit from the same principles as 
M. Poisson does in his Memoir on the Caloric of Gases and 
Vapours*; but'it is only for a short way that I can go in with 
the doctrines which that able matbrnnatiemn endeavours there 
to establish ; because, as will shortly appear, bis data soon be> 
come both redundant and inomristent, though not eill he has 
investigated the law which amnects ^e density and pressure 
with the temperature the common scale in a mass of ur, 
when its quantity of heat is constant. This law exactly agrees 
with that which our learned countryman Mr Ivory has obtained 
by a different process; so that no doubt need remain fm this 
part of the subject, so far as mathematical reasoning is concerned. 
But it is not necessary that I should be first in possession of this 
law, to establish the law which connects the variations of vo¬ 
lume under a constant pressure, with the variations of heat, 
though indeed they are so inumately connected, that either of 
them may be deduced from the other. 

The experiments of MM. Gay Lussac and Welter are en¬ 
titled to a considerable degree of confidence, and from these it 
appears, that the specific heat of air under a' constant volume, 
is to its specific heat under a constant pressure, in a ratio sen¬ 
sibly constant, vix. that of 1 to* 1.375, nearly agreeing with 
1.354'f* deduced from the experiments of MM. Desormes and 
Clement Adopting this, no objection can be made to M. Pois¬ 
son's reasoning till he gets past his equations (5). But imme¬ 
diately thereafter, in attempting to prosecute the subject, and 
supporing his data exhausted, M. Poisson, after the example of 
the Marquis Laplace, adopts the well knowmhy^ptjieris already 
nqticed, that the expanrions of air under a constant pressure are 
pr^6Vtional to the increments of heat; and it. is curious that 
neither of these distinguished philosopheril were aware tlmt this 
hypothesis was both unnecessary pd directly at variance with 
the above mentioned consUmt ratio of the speciCc heats. The 

4 

* Amalea de CMnk et de Phya. 397*; PfdL Mty. IxiL 328. 

•f* Joumed de Phyrigucy lxzxix.U31. The ibllowing investigatiini, so fiu* 
as regards the law <£ tempevatuxe, has nothing to do with the value of this 
ratio. / 
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coQ8equen(» is, that all the subsequent part of that mempir con¬ 
nected with the hypothesis is erroneous. 

t be the temperature of a mass of air, ^ its denaty, and 
p thf pressure. Then, from known principles, 

p = 5«(l + a0*.(A)- 

a being the expansion for 1°, and h another constant. 

When the quantity of heat in a body varies, it is evident that 
the variations of temperature on the common scale must be, ca~ 
teris paribuSf inversely as the specific heat. Frmn the above 
equation making p and ^ respectively to vary with ty ^whilst the 
other is constant, wc have 


and At = — 

• ap ^ * 

Also when the quandly of heat changes in the mass of air, 
let this change be denoted by q ; then the specific heat will be 

proportional to Hence the specific heat of air under a con¬ 


stant volume will be to that under a constant pressure as 


dp 


p: 


dq 

di' 


1 :*r; 


whence 




Now, supposing le constant, wc have by integrating 

^ ® G P —log c) + C ; 

and if, whilst q = 0 yvre reckon the pressure and density to be¬ 
come each equal unit at the same instant, then C = o; hence 

S' F — log e).(B). 

To detenninc.the proper form of this integral, M. Poisson 
deemed it necessary to*assume an addidonal hypothesis; but in 
that assumption both he ant^ M. Laplace have^deceived them>- 
selvte. The vidue they give to q is 

f Ji 




f 


ba^ 


* It miUt betibserved, that, though the indications of an air-thermometer 
be here used, no stress is laid on the^^Aeory of that instilment. • 
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where ^ 'and B are two arbitrary constants. Hence, when 

d^zzzOy dq «e dp; but, by hypothecs, dq dt % dp, or 
p tt 1, which is absurd. Indeed as we shall soon see, (B) is 
the only form, which constructed geometrically, can agree with 
the forementioned law connecting p, ^ ahd i when q=o; and 
which will make the specific heats indep^i^ntof the actual den¬ 
sity or pressure, as their constant rafio requires them to be. 

When, in equation (B), ^ = 1, j varies as log p, that is, when 
the heat varies equably, the pressure under a constant volume 
van^ in geometrical progression. If p be constat, varia- 

tions of q are as those of — log'^, or of -p log -; that is as the 

A - * i ^ * 


variations in the logarithm of the volume. Hence, wh^h tl^e 
quantity of heat varies in arithmetical progression, the ypli^tc 
tinder a constant pressure varies in geometrical progrpss^, or.lbp 
‘real temperatures are as the logarithms of those on. contmpn 
scale of an air-thermometer, reckoning from —448°F. or 
e^t., and placing the new zero at — 447" F. or at 265”.7 
eent.. The absolute zero might thus correspond with the^finA 


two of these numbers, or with minus infinity, by the new scale; 
bdt this is a point which 1 do not pretend to decide. 

’ The divisions on the scale ought therefore to form a geomej. 
tribal progression, increasing with, the temperature, instead of 
bdng, as at present, equal pails. 

' When 5 = 0 , p = «»....!..’(fej. ' ' 

* Let r be tlm temperature when p and ^ are each c^ual uniV^ 
then, if these ^ry while p = o, we have from, equation 

. ' £ = 6 (1 + aO = - = e*'-*...... .i-.iiPV 

0 ' ’ ' 14-aT * ' 

The change of temperature, by the cbmmpn Kpk, ^lix^ucea^^^ 
tlld^ange of density from unit being i. ■ ‘ ‘ | 

'^qt^iidn^ (C)‘ and (D) are equiyalenf Jb M.'.ifbi^ri's i^ua-’ 
ridhs^fi) or to Mr fvory's equations (t>), 

They form the«!aw which conn^tr tl^e pressure atfd'demjoo- 
l^hier, liir with ihe ibrnperatiii^ comihcin^^le/ wnen i 

m the relations of ihes'different quantifies may be*'more 
cl^Iy exhiWtrf by ^ 

Will appear whilst I pniobed vvithiille construction, ulimrating 
it, i^.jvne same time, by a sort of example. 
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On the common scale of aii air-thcrmometcr, let the straight 

line AB = —. From B draw BCD at right angles to 

AB, making BC to BD as the specific heat of air under a constant 
%'olume is to its specific heat under a constant pressure, or as 1 
to le. Through C and D descrilie two rectangular hyperbolas 
having A for their centre, and AB for an asymptote. 

Let T—r, the temperature of a mass of air, be increased r 


degrees, or from B to E; Then AE = — Draw EG pa 

rallel to BD, and meeting the curves in F and G; hence 
EF : EG : : 1 : A', and so of every such parallel. If this in¬ 
crease of temperature take place under a constant volume, the 
additional heat may be reprWeiited by the area BCFE, but if 
under a constant prcssiun*, by area BDGE. For in the hyper¬ 
bola, as is well known^ the variations of the area are as those of 
the logarithms of the abscissa?. Sup}X]sc the temperature to 
have increased under a constant pi-ei^urc, and then let the vo- 
lame of air be instantly reduced to its former magnitude, the 
temperature^by thft operation will be farther augmented t de¬ 
grees, or from E to H, making area HIFE = CDGF. JFor 
the heat at first .added now brings the temperature to thesmne 
futdi, as if it had bSen added to tl]^ original volume all the 
while invariable. ^ • 

By the proptirty of thejiyperbola, the'area BCFE repiesents 

log Hence also area HIFE ^ CDGF = (A* — 1) log ^ 


JULY-OCTOBER 1826*. 
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But AE = -; AH = 


a 


a 


I 

'f .9nd the compre^ 

sion has evidently increased thb density in the ratio of unit' to 

AE „ 

^ C* Henc»* 

V I 1 ”4” (tT ”1“ fl® .» 

y~ —, as 111 equation (D). 

Again, area BD(iK r= k log ~ = area BCIH =' log 

and the compression has augmented the prcssiire in the ratio of 
AH 
AB 


unit to ^ - = p. Hence 


prrg*, as in equation (C). 

Xn the hyperbola, as already hinted, the areas vary arithfne- 
tically, whilst the abscissae vary geometrically. But the vat^a- 
tions of the area represent variations of heat, and the varia¬ 
tions of the absdssa represent the corresponding variations of 
volume under a constant pressure, or of pressure under u con¬ 
stant volume. So that, besides agreeing with the other con¬ 
clusions, this construction exactly represents the former result, 
that the real temperatures arc as the logarithms of those on the 
cominon scale, reckoning from — 448'* F., or — 266“.7 cent.; 
and placing the new zero at — 447® F., or at — 265®.7 cent. 

The law of temperature now giveq, stands on a much surer 
foundation than any other that has been proposed, and affmrds 
ample ground for questioning the present graduation of our 
therraijpeters. Were DG,a straight line parallel to AB, as the 
ordinal graduarion supposes, then, whatever Cl might be, it 
is evident, that, unless in a few particular’ cases, very little 
cl|ange of temperature could lie produced by a'change of den- 
rityT* because there would not then be that inexhaustible tottree 
of both heat and cold which experiment* proves, and whteh a 
^pjte differing much frbm’^the hyperbola could not supply. ' In- 
dp^ndently theWore, of more elaborate proof„^this cmMulera- 
alone ought to overturn the common theoty. This 

home countenhnee thd notion, that the t^hajt^y'bf 
•llj^l^in bodies is infinite, coihp^^ with all the chaii^ that we 
can effect on it. But it ilf agr^^^inj^ hhe;9|Hm4^b^^ Du- 
long e4ld Petit, that the absolute a^ero on the common scale may 



Hie Air~Thermomet^ *339 


be infinitely remote, and yet the quantity of heat finite. In¬ 
deed, this ojnnion is itself a coiitrndietion in terms, with re- 
gard to the heat in a thermometer, considered as measuring its 
own heat. 

m i 

Mr Dalton supposed that mercury expands as the squares of 
the true temperatures, reckoned from its freezing point; aud 
that, relatively to the degrees of Uiis scale, taken in arithmeti¬ 
cal progression, the expansions of the gases proceed in geome¬ 
trical progression. But the researches of M. Gay Lussac, Dr 
lire, and of MM. Dulong and Petit, have proved fatal to tliis 
hypothetical law of temperature, and have shewn, that mercury 
and the gases observe the same law through a great, range, only 
at leagth diverging very slowly. So tliat after Mr Dalton’s er¬ 
roneous pn)gression in the expansion of air relatively to the mer¬ 
curial thermometer is corrected, the relation between his scale 
and that expansion is curiously metamorphosed. It is thus evi¬ 
dent, that his scale bears a totiilly diflerciit relation to the com¬ 
mon mercurial thermometer from that of the law I have inves¬ 
tigated: the latter only differing about half the quantity that 
Mr Dalton’s dues from the old scale, betw'ecn the freezing and 
boiling points of water; especially since Mr Dalton’s scale, as 
actually constructed, differs less from the old one than his theory 
strictly allows. The more scientific part of chemistry certainly 
owes much to Mr Dalton; but though his law of temperature 
hajf happened to be th^ of nature, it was still to be conridered 
unknown, and entitled to no confidence, so long as nothing sa¬ 
tisfactory was advanced in its behalf. 

The specific heat of a given weight of air, is cederM parilnts 
independent of its density or pressure. 

For, in t1*e ibrnier figure, let the temperature of tliis air cor¬ 
respond tp the point E, and let EF x 1“ and EG x te- 
spectiviply the specifi^ heats under a constant volujne and con¬ 
stant preaaure; suppose the air now to be condensed till its tem- 
rise to U; then HI1% whic|i is lesi tlian EF x 1®, 
w^l.Jt>c itS; speaoGc heat ^under a constant volume relatively' to 
^common pcaJe *; but whilst temperature sinks to E, 


I*! I^iajbyious that the specific heat of i^, relatively to ihe tr^e^l^fer 
lat be inaepenkra^ b'ffhe i^peratu^^ ' ' >. « 
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' still, under the sume reduced volume, the specific heat will just 
regain its former value EF x 1“; and the' same may be proved 

offiG'xr. /r--r 

What a difference between this simple result ‘and the' cknn- 
plex conclusions which a gratuitous hj^pothesis has enabled the 
Marquis Laplace to state in his Mecanique Cel^ste^, and M: Fois- 
son to copy from him, as already quoted t And ' ])*€*, had they 
u^ a diagram even with straight ‘ lines, ‘ as {heh»'hypoth^ 
sis required, they might have obtained precisely the Sanic result 
os 1 have got. For inconsistent data sometimes prodttCe a e«r- 
rect result. This, however, only hapj)eiis when opposite errors 
destroy each other, or when part of the data is allowed to lie 
dormant. ' 

The specific heat of steam is very likely independent of its 
density; and if so, ought it not, under a constatit volume, to be 
equal that of water ? And if the specific heals of equal volumes 
of elastic fluids, as analogy would almost lead us to suppose, be 
the same undt'r equal pressures and temperatures, the sjiedfic 
heat of air would bo ‘G25 under a constant volume, and *838 


under a constant pressure; about three times the common esti¬ 
mate, whidi is very uncertain, liut lliis is merely tlirown out as 
a conjecture. 

M. Poisson’s memoir being nearly related to the foregoing 
inquiry, I have, for the bettor jK)inting,out the errors into which 
that illustrious author has fallen, kept closer to his method than 
was otherwise necessary. It must now be sufficiently evi¬ 
dent, that his hypothesis,, so often mentioned, was both super¬ 
fluous and at variance with his other principles. In the same 
memoir, M. Poisson acknowledges that hig theory of the ex- 
pjmsive force of steam is far from accounting ftir'the economy 
of lic&x, which experiment indicates in the use of high pressure 
engines. This furnishes a further proof «*n favour of the- law 


we investigated ; for, according to it, when the tempps- 
tpre is elevated,^ the force even of air having,its density «on- 


. stAPt, increases in an enormously higber ratio than tlie quantity 
< pf heat does, viz. in geometrical progression, whilst the beat'ib- 
aritbmeuetd progression'. Thiis, calling the heat timt, 
w^^fi^ doiibtesjhVibrcc when tliic'deil'ritv is (!dhst*anti''n'e’^ihkll 
have tije followingrfwo ’^ries: 
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1, S, 3, 4, 5, 6| &c. 

2, 4, 6) 16, 32, 64, &c. 

the upper being the additional heat, and the lower die ratjk) in 
which the force is augmented. But all this, is on the supposi- 
aou tftat the density does not increase with the temperature; 
whereas the denaty of steam in a state of saturation, augments 
in a ratio almost as much above the second of these series, as 
that exc^ds the first. Now the temperature of all elastic fluids 
is increased by condensation; that is, the same weight of steam, 
at a given temperature, contains less heat as its density is greater. 
These arguments, I presume, would more than account for the 
saving dT heat which experiment indicates; and, for this react- 
son,*they arc the more satisfactory, because high pressure en¬ 
gines work under many disadvantages, the greater excess of 
their temperature above that of the ambient air subjects them 
the more to its cooling influence. 

From what w'e have seen above, it is extremely probable that 
the absolute quantity of heat in Ijodies is very great. This con^ 
sidcration may asast in accounting lor the heat which becomes 
sensible in the case of friction, of chemical combinations, elec¬ 
trical phenomena, combustion, respiration, and in many of the 
other operations which take place in the economy of nature. 


The chief points discussed in this brief essay are highly im¬ 
portant in the doctrine^f heat; and when once it is known that 
they admit of such proof, I cx{>ect to sec them investigated dif- 
^^ntly, and no doubt with improvements. 

Obs&rveUUma on the Structure sonic Silicious Spon^s. By 

B. E. M.D., F.B. S.E., F.L. S., M. W. S., Honorary 

Member of the Northern Institution, &c. Comrauni^|ed*by 
• the Author.* ^ , 

The existence of silkums'sptcitla ip sponges, and in other 
genera of zoo^ytes, hsi^ been lung known. Fallas sixty years 
■ago described the,dh^po-nium auf^ntlum, Alcyonium cotoheum, 

. axid.Akpottium aebqsiiiniim, as imposed of minute'd^estine* 
needl^ ^which.he comp^ifs i.b hardness to pumice .(El. H^ooph. 
p. 844, 357, 360.) EUis seventy years aj^i, Gmetirt, tamou-^ 



?542 T3^ (rrant’s Ohs€r'dcdi<^ oh the 

roux, liatc described the liard‘‘glasSy'%€kidlies'*coihpbsSiig the 
axis of the 'Gorgonia hnare^s\ aii aninfkl “Vhicb pofeiesscii! ’^ 
markfd>ly large eight-fent^iitated polyjpf 
p. 0$.} Montagu Jhas described these rigid asbesnhe df ptiilEii^^ 
like'spwula in three of his species of Britiidi 
pekit^BuSi S. verrucosa, and S. pihm (Wern. Mem! Voh ii: p; S®. 
et seq.) ; and the same hard glassy asbestine or BHidonsii^ies 
have since been observed in diffi?rcnt species of Gydi^ 

nvwni, Span^Ua, Cliona, and in a great variety of marine 
sponges. The extreme hardness of these spicula, howetferi is 
the caily character mentioned by preceding authors as indicatilig 
sUica to l>e their coinjnment earth. Not only the hardness of 
these spicula, and their pewer of resisting heat, but also \;heir 
regular fonns, their sharp points, and even their ittodc of ar¬ 
rangement in sc‘veral sjwnges, were known to our countryihah 
Ellis, who has described the spicula of the Spougia tomentosO, 
and represented their mode of grouping round the pores (Cor. 
PI. xvi. lig. D.), and mentions, that when they are burnt and 
rubbed on the human skin, they pi<aue it, and excite an itching 
pain. The regulai* forms of the spicula of several sponges have 
been represented in the plates of Ellis, Cordiner, Lamouroux, 
and they have lieen noticed by most writers, as Ellis, Gmdin, 
Montagu, Lamouroux, and Lainaft;k, in their descriptions’ of 
certain species. Donati had shown the example so eariy Us 
1750, by describing and representing the forms of the spicula, 
and their moyilp of arrangement in other X(Xj]^ytes (Storia Ndt. 
Mar. deU' Adriat.); the useful example of Don^li has' 
rarely followed, but its advantages in the study of polymorphous 
zoophytes will probably one day ho more highly apprecultdd 
from the constancy and preciseness of the ciiara4ttc4‘ it a^irds. 
The .jgxmges in wliidi I have found the spicula to coniisir ^6f 
sili^ I have»tenned slluAous sponges, to |nark them as a Sepa¬ 
rate group, distinct from the homy hoA calcareous sped«?S''ai¬ 
rily described.* The jspicula of sSiclons spon^s are gen^By 
smaller and simpler in their form's than the calcareous, *1^^ 
can tie moire ea^y exkminCu as the connecting auhn^ 'iniitter 
^ them can *be Cmh^letelV reindv^ by the blow|)r?pe, 

aidets, ;_wlthpiii iiijUrirfg their ^Sytiiii^friiSld 
fSmts, jnJ they 'c^ thus be qwi^ly ^btaiVied ^M hii- 



i^^SjEUxdn^tioQ, on of gla^i^ or between thin 

sealna nC wbai:n Hhey majr be preaer^od for ony.pe^c^.' 

..^e,/JS^p&ilgh paj^Uk^ of Dallas, Grwelin, Mc^tagq, md 
T ^i ffW ii W QUx, whi^ ia by far tbe;inp6t abun^it speoi^ of |;lns 
aiHfOfd inhaJntWg.the Fiores, affords a good iliu^toj|^qn 

nnt oniy of the (^ipious a;i:is, but of that peculiar simpl^llprni 
ofisp^hun, which I have considered as d>c firet or nu^t ele- 
luentary^in^Bttrine spougea This species is meniioned Pal- 
lasy as an inhabitant of the coast of America. Montagu found'it 
comippn on the coast of Devonsliire, and 1 have found it abun¬ 
dant on several ports of tlie cast and west coasts of Scotland, (nt 
the.north, coast of Ireland, and on the shores of Bute, Isl^y, 
Iona* Staffa, Skye and Arran; but I have nowhere met with it so 
large and. abundant as on the south side of the Frith of ]?o^, 
wlnaTEt it seems to enjoy its natural climate. It is generdly 
seen at Ipw-water mark, spreading on the sides of rocks as, .a 
tliiek soft spongy covering, of a yellow or green colour, wiUi 
tuuneruus conical tubular papillte projecting irr^ularly from 4 ts 
surftme; its prominent papillae are all terminated by wide fec^ 
orifices, with thin translucent maiglns, sometimes quite circular, 
and sometimes presenung a very irregular broken outline. It 
occurs in portions, from half an inch to an inch thick, and from 
a few inches to more than a foot in breadth ; sometimes it ap¬ 
pears as a single isolated papilla, growing oit the side of a rock, 
or on the root of a fucv4< Its surface is sometimes very stnoofti, 
sometimes slightly corrugated and uneven, and is every whero 
.covered with very minute regularly fmmed pores, visible to Jhe 
palmd eye, which give die surface 4he appearance of the .finest 
gauize. . .The papillaris not only has a great range of colour 
from bnght ydW, through the intermediate shades, to dark 
‘Oea-^cen, but it likewise presents the greatest variety of surl^pc 
9f any of the sproading species met with in the Frith of'Forth; 
wd, .1 have no doubt, that some of these varieties of outward 
%rpi, have been describe^, and represented as distinct spedes. 
.T^ papiUa^*though generally ve^ irregular in their distribu- 
jic^ .unfrequmttly unite fromitheir proximity, so as tq form 
cleyated ridges.; and when these ridges happen to lie in a straight 
,and, pilil^el dirisstioti^ tliey g^vc-tfie suriace a (seized appdaanee, 
«5 represent hy llilj: JBUlis, (Phil. Trans, v.-fis! FJ. 11. Fig. G.) 
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tlie papilfae «rdi^dj.aifd giiidttdl^ 
pioduee di^ attimdulatsd’ ni*otb;Mu^bo» 
fia^ttlllflfy liie ;«Me ii4ier« it irtnudi ex^died .ta ifaKdiiwt &tw. 
of llii #t<ret 4ir eurrenti, where it ^nrelafn'.l^.iaoU4tid 
maiiltt pUints. It h mate (mlnhle thirt^ ihearvaMt^ 
o^^«fekn depend on situation, or other accidental clreiiKiiM 
thali'^b^ tl»^y are perpetuated by generadoDi; for wsejaanetiitMa 
find'diese different kinds of ^Tfacef.<on .the same' apeciniffi|||^ 
the papilla has a regul a i t^d i adta l fQi|in» the thargifiLS 
fe(M"6iifice are chrciilar, thin and ti^nslucent, but in tha ridpeiat' 
peMions the fecal orifices are often Tery*widti^^|p|k abrupt , irre^ 
gidar .broken margins; when we look down into one of these wide 
orifices, we distinctly perceive, on every ride, the'terminations of 
tile internal canals, which unite and widen as they approach'the 
orifice, and open at such an angle, as to throw their currents 
nektly in the direction of the main stream. This part of . the 
anatomy is beautifully exhibited, by cutting a living papilla per* 
pOridicularly into several sections. The ova, in tbis qaectes, be^ 
glhr'to api^ear in the deeper parts of its substance between the 
canals, near the end of February; they are in full maturity in 
May, and not a trace of them is discernible in its texture at the 
end of June. The surface of the papiUarht is often quite greeO, 
although its whole texture within is filled with ova ci a lively 
ytdldw colour; and sometintes we find a specimim, some parts of 
whieb are yc)}ow,,and others green, although the whole internir 
is* equally filled with ova. In dried specimens of the papiUana 
the internal texture may be rendered as soft: as the finest dowo^ 
aiid'of a pure white colour, •by careful and repeated macararioxt 
ih'hot water; in this condition, the part covering the whole outer 
suWaee appears like a thin white calcareous efust,^ lying loossly 


dafrsrthe downy texture, and everywhere closely perforated;with 
re^Iar mintite angular pores, wKidt are now rendered more dis- 
tffiiSrj b^fhe removal of their s(jft parts, and by the oontractkio 


eff tlfe l<idsc fasciquK which surrouiKl,them This thin white 
iH^^ka^qdjftl^ring contains no lime,' |)ut appeals to have been 
by authors fo^* a calcareous crust, both in spoftges 
"^d^wfthcr alHeci genera. ' 

^ very-thitt poMion* ^Ut from the stirfaee of the reoeat 

is viewed on a plate of 'glass under, the nscrosci^ we 

t. m ^ « 
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o b ib pw’^ iiife wiiole 'U^Om^ to^txiio^ of ^Miisi^goiiabfxw^ fprilifiMiV 

ti«feUyi 'tfatMgk >8onietiluiife iiiddy^^isiiitiiidfeMl of toose tairois^i 

ntfecUei^jnitiveiy ioriaedded ia a-Yittad ye)loirifliiM!»Uioei^ 
ter:;4HKtNire <etfanst fidl to be^coavificed; on the impee*, 

tioltv fonn, aee^ oompocd^ and arrang^raentiof^dl^ 

needles^we A perfect velation to the functim they fnlfei 'Of ihnn!T 
ing aad'defendii^ these passages, and that the epiimla could t^’. 
ptodfaly have been pushed into this drase ^stematic ordeMMWvild’ 
the'iRMres^ by worms^ insects or animalcules piercing and travftiv 
sHig^'the safe surface, nor have we the least acquaintance yckb 
any inhaintant the ocean, capable of secreting such in^gv^ 
ctfyetalline bodies, and of piling them up into so complicatedlA^ 
fabric for the protection and development of its ova. We 'sba}|.j; 
see further proofs of this in the anatomy of the soft parts of .t^ 
antoial. By allowing a )X)rtiou of this sponge to remain a fegr 
houi% in a watdi glass with nitric, sulphuric, or muriatic acidy 
the soft connecting matter dissolves, and the spicula fall sepa** 
race to the bottom, without having suffered any change in thrir 
siscj form, or appearance. If we rub these spicula with a woodto 
or glass rod against the b(^tom of the watch glass, aftei^ pourinjg^ 
off the acid, and washing them with water, we feel distinctly^ 
that they are of a hard quartzy nature, and that they cut-the 
bottom of the glass; with a lens wc can perceive the mjntde 
streaks they produce, «4>en tlicy are rubbed on the surface^ 
smooth glass. At a red beat the spicula suffer no change, 
when they arc kept at a white heat for a few minutes by; the 
fadowpipe, tliey become semiopaque and white, and some of them 
are observed to dilate and hurst. When the spicula have, been 
8im]dy dried) dan perceive by the microscope a disUpct c^* 
tyiwithin them, extending their whoJe length, and complets^ 
{but-at both extremities; probably smne fluid matter wUMjci tbfit 
cavity prevents it from bdihg so distinctly seen in the. rec^t 
spittola. To try in a more ^lisfactory manner thc:rilicious.]i^ 
tore of these sjhicula, I qpniovcd the animal inmter .by ine^s.f;f 
blowpipe from a portion of. papiiiaris^.aad 

remaining dried axis into a pasted^with three ,or lour, 
balk of pure potassa. >On exposing this .mixture spief^^^pid 
potaesa, on a rin plate for a minute or tvt'o to the ffame 
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dl«, 4>i^^!)Ui6^ilitnUle drjr en:t8t ym produced, irjliipti 
soluble: :i»>^irnttr; oa,-exmiiiDg 6ieequepUB. #(du6iqiii of; tbis 
cvust^rnoder tbe nicrosoobef l Sanf»4 ^at tbe eijieiQHf ipsMU 
bed been fused by ^ aid of^ the alkfdi, ttud^b^ eujd>te|y.diP^ 
peued. XbaveuQw presi^iped tbe ^ieul# of tbM eponge ibr 
move than twenty niootbs unmersed in pibn^^^sidphuj^, end 
murisdc acids, and they beve sufiercd no cbapge bt tbek liaf)cb 
ness, sise, tcan^rency or ^mmetry; they sdll scratpb gljsss, 
and retain tbeir sharpest points unbUinted. Front the.f^i^la 
sul^ng a dimuiution of their transparency, by tbe action of 
heat, it is prdbable that tlicy possess some animal-miUter in their 
compontion, which, however, would be veiy didicult tp demon¬ 
strate. Mr Children is said to have detected ^umund mazier in 
tbe Vicious spicula of some species of Tetliya, (An of Phil., 
vd. ix. p. 431), but his experiments have not yet lieen made 
known. 1 have not bad an opportunity of trying tbeir solubili¬ 
ty in fluoric acid, and have relied on the above chemical charac¬ 
ters, in examining the siliuous spicula of manne sponges. The 
spicula of tbe Spongia papillaris very much resemble those of 
the Spon^iila JrkJjUts; they are slightly curved, thickest in the 
middle, from which they taper gradually to a sharp point at each 
end, they are of one form though of very diflerent ^s, their length 
ranges from the tenth to the flfteeuth of a line, and their diamer 
ter from the sixlli to the tenth of tiiatof a human hair. They have 
a vitreous lustre, their texture appearAquite homogeneous, and 
their internal cavity occupies scarcely a diird of their diameter* 
They exhibit neither joints, fibres, nor granular bodies in .tbdr 
substance, nor any kind of motion of themselves, or within tbdr 
cavity, and appear incapable of contributing to .produce *thc 
curamits of this animal, bexh from tbeir arrahge^eiit roun^ilbe 
pqjees and canals, and from tbeir internal cavity l^ing comidote- 
ly shiiE at both ends. A number of these spicula lyii^ in the 
same cUrectioh, and close to each other, foiln a faadculus, the fas^ 

£ li which lie parallel to ihe ^aigface, and form the ,strqug 
B of the pores, may*be odlcd the b^ndmg JascievU 
s, to dis^t^dsh dHm froth certaui others, which project hpm 
' the margin ever tbe entranc^ c^ the pores, and ace tenuefl.the 
d^^mding^fitscievU of the pores.: Poth bounding and jdef/Budwg 
fascicidi: bsk se^ mlso in. Urn oourse ,ci. the ,^als^ jpd: the 
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iMimdling natT ’^ pbres ar^ (Observed to alfokd^itla^ 

meiii to a veiy ^elioate apparatus caleaiMteil'for tiw fustlaer 
fenOcr^ tiiase')taj»Miges^’fitn& forngn^^Mdies) and Jiao* assistii^te 
the ptOf^e^km of the currente: To avoid eiroiutoua^ypodia^ 
in s«aitdlhig htto the tmture of this perplexing substance, ili’WiU 
lie sMhe advantage-to notice every minute piece of strudam 
wMth mayilltistrAte its mode of existence, explain its fuiicdo!B»( 
or he^ ttpdistinguish the species, and it will lie proper hate, 
as in cither parts of anatomy, to adopt a teclmical language 
parts that are d[ constant occurrence, and important in' die 
eObni^y of the animal. Although the spiculum of this ^xmge 
agrees with that of* the spongilla friabilis in being curved, and 
pointed at both ends, it didtrs ^om the latter in Ix'ing thickest 
in the middle, and a little loss in size. This double pointed 
fusiform curved spiculum is met with in several other sponges, 
and always occurs unaccompanied with any other form but its own 
modifications, so that it affords a determinate and easy means of 
.subdividing the great trilie of .silicioiis sponges into lesser groups 
We observe this first form of spiculum likewise in the Spongia 
urcfut or tomentosa, cristata^ coalita^ oculata^ pre^^era, dkekota- 
ma^ palmata, &c., but in the four last branched species it is 
veiy miniite and imlicdded in a tough ligamentous matter, 
wliidi, in the dried state, a.ssumes a faint resemblance to the homy 
tubular fibres of the S. communis. It would appear from ex- 
anmmticni of ^some troidcal species, that the tranidtioii from 
thi; sflidouK to the homy axis takes place by the spicula be- 
(^oming more and more minute, and their enveloping matt^ 
more isoiig^ and fibrous, ^ 

^-The second remarkable form of silicious ^culum met with 
in nkmine sponigesj^is that which presents only mie pointed ex¬ 
tremity, while the opposite end is either simply rmmded, aetis 
dflated Into a distinct spherical head, like that of a common- pin. 
in'the {fiecies already frequently mentioned in this luemoh*, Ufi- 
the name of Spnngia pceemea^ and whk^ agrees with the 
diaracters gtvi^ of tha^ -species by fiamouroux, (Hist, dea 
p. SI9‘) in fewming irregula^ spreading masses more ihati 
ah iifcH thick, and presenting in t^e dried state a white cdlular * 
hard 'bttead, irith a fiat and very poroos-teinffiei, 
We the most faihiliar and distinct example oi tiie 'One- 
pointed sjAculum. The sflicula of the phnicea ai>«^ciou8, 
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flhoitr porated rathor d|^tiu|dy luid 

aiaddwdy4fe one extremity^ and rounded, but not ^ the 

they are of vfflrious thitknesB, but .c^ 'one form and iaogth, 
fused by the aid of potassa, resist heatand acids^ .scratch 
^ttstv&c. In'^echuens of the pam&a which X brought, this 
'siiMldier 'from the Island of Staffs, the epicula hai^ the same 
fdta^acters as in those which abound in the-Frith Forth; 
and the same form of spiculum is met with in the pa^ 

rWfika of Montagu. In the large Spon^ia paiera of the .Ifi- 
dkhl s^, many specimens of which have bpen lately Inmight 
to IBuirope, and six of which are preserved in the Museum of 
our University^ measuring from two to four feet in height, the 
Bpieula are silirious, long, thick, cylindrical, slightly curved, 
pohited at one end, and in place of being sim{dy rounded or 
truncated at the opposite end, like tliose of tlie pmicea^ we (di- 
aerve'them all headed like pins with a distauct spliere or round 
bead bn one extremity, which has twice the diameter of the rest 
iff'tfae spiculum. I have elsewhere shown that tins cme^polnted, 
Onrved, headed spiculum, occurs in the Climia celaiai a aoopliyte 
possessing polyjii and very distinct irritability, (see p. ^), so 
that it would l)e highly interesting to examine wheth^ the ciip- 
sponges, found so abundantly near Sincapore, do not ma^ 
'titfest likewise wane signs of contmetility in the living state. * 
A third distinct form of spiculum, met with in silicious.’Spon- 
>gCs;is where one of the sharp poin^ is lost, and the whole 
epicUlum ap^iears to be composed of a series of round transpa¬ 
rent heads, diminidbing in size from one extremity to the. otjber. 
'^This remarkable’'fonn I h«ve yet observed only in oiie ^pec^, 
%thibkj branched, tubular, yellowish brown, rough, wiry.spqnge 
froin-riio Indian seas, from the zoological cohecti^pntof a ze^ews 
'y0Un^''naturalist Mr John Coldstream of Leith. The ,br^- 
(bies^atw about ii^oh in (hametcr, cylindrical,, dichotomous, 
tttbulM',’ of a hard and very tough tenure, and marked .pn 
disrinct open rotund pores, which pass, db’e^ 
'ily t hii fii ^ i filMqdiiek ^rietes, and open into the ince^Q^ tp- 
IWliklffth'^itjr hji*nfiimrwhiit lai^r orifices. - These tpbulgjc; 

.>pf cou^ |j(|^n at.^heir-freo extremities fbr 1^. eppt 
‘ burreUto';- < are. cylindi^al^ wi^, ,i^d 

]«ii}aridibkk;<^)otohp^7.ap^^^ 

Jthe nz^ed eye projecting on every side perpen- 



» 
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^tcuteiiymtH^ns to the’eentre'of 
whi^ are fi3ced'‘l:^'a- loi:^h and almost faoniy':Aiilik. 

staa^ ^nfelSt^hg' dieiF bas«a/ 'V;>(K6twhlistaiMii^* the -reg^dlu* 
ncftdr^ ^ jointed appearanoe (»i the outer surfibte af‘tiiQse'«pi- 
cUfaj we |l^t^ve With die microscope that they are'formed pf?olie 
piece, and hare a distinct continuous cavity within,, shut at’jbflth 
ends, like every c^her cavity observed in marine spicula.^ 
are ‘compai^tively stremg spicula, from their thickness and shmiit- 
hes^ and are acutely pointed at one cud. The conneetii^acpt- 
ttf eti^lpping their thick ends, resolves itself by macerotiou^to 
bundles of delicate ligamentous threads; but this appearai|oe is 
never to be trusted in sponges which have once been allowedflo 
diy,iis parts then liccome hard and flbrous, which weobservafki 
the Kving state to consist of a soft liomogeneous pulp. , This 
third form of spiculnm is so very distinct from the two preced¬ 
ing,'that it is probabl 3 ^ not confined to this one species t^vaqo- 
phyte, but may be found, like the other two forms, to belong.^ 
an extensive series, yet unknown, however, to naturalists, and 
concealed like the present species in the dejilhs of the soulhmn 
hemisphere. .. ^ 

A fourth form of siltcious spiculuni is seen in the long dea¬ 
der asliestinc ^laments, composing the axis of the Spottgia je « w - 
tiladnimf Linn. When a portion of this fun-sha{x>d sponge^if 
the British, Norwegian end American coasts is kept for some 
niiittites at a white lieac^y the blowpipe, to remove the animal 
fifattc^, and is then plunged into strung nitric acid, it. be¬ 
comes easy to reduce it by the pressure of a glass rod, intu ^^s 
component spicula, which wc feel by the pressure as well ms by 
their resisting the acid,- to be of a silicious nature. Tbi^'^e 
neither poratfyd at their extremities nor notched on the surfa^^, 
biit consist of smooth, long, uniformly thick, transparent, wayfd 
tbdif,' obtuse at both ends. Those forming the so-nameff woef^y 
Vehis of this species, lie close and parallel to each^other in dlnare 
iksciculi, which arc disposed in a longitudinal £recdbn ffromtbe 
basic to the a{Mx of theAsponge. And the ipicttla.wbidi fc^ 
ids^lc^se porous surface, have 6n& end insert^-into theid^ijte 
cditi^ fasciculi of the woody ve^nsj while their oj^dle pd^ 
f/toyects outwanis at right angles to'these fasciculi' ThcHifmv^ 
dir^ieUf of thetumarlnddy long dhdiousdiasnBntaof.UiMhep?^ 
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is a neoessary result of the kind of Ui^, ore esti- 

plo)i«d Ip Qonstruci.. The same form oi spkmLum with in 
the Spangia Mspida and Jhiik<m Mcmt; hut in the Jlrufl- 

eo&a it is very dioru , -, . .... 

These general fcwms .of silu^us spicuU are vfU'iously modifi¬ 
ed in difierent species of sponge,, though they aire regular, and 
constant in the same; aiid there may be ,many other general 
fimns which have not fallen witliin my limited observation, or 
beboging to bpecies yet undiscovered. As the slender vitreous 
sfueulum, acutely acuminated at both ends, is the .form met 
with in tlie simplest and most irregular of the marine spm^^, 
and also in the fresh-water sponge, a simpler and older asoophy te 
than any of the marine species (see Ed. Phil. Journ. vqil. aav. 
p. @83), this spiculum may be considered as tlie first or simplest 
in the silicious sponges. It is easy to observe, however, in lliese 
sponges, that only one of the acuminated points of the spicula is 
employed in the defence of the pores and canals, while the other 
sharp point is fixed and imbedded in the tender substance of 
the animal, which it is apt to pierce and tear on the slightest * 
motion. The second form of spiculum, therefore, where the 
unnecessary and probably hurtful imbedded point has been re¬ 
moved, either by being simply struck off, as in the S. fanicca, 
or by being still further softened by the addition of an enlargfd 
j^erical head, as in the S. paterct^ scorns much better adapted 
iiwerlion into the soft texture of thikAaimal, or for defending 
its pores and canals, and probably was of later formatbw.tbau 
die preceding form. It is found in some tropical species, .fpd 
in die Cliona, an animal alssady possessed of ch^joetiriitabULty. 
The numerous inequalities of the waved surface and ifaenmnd 
extremity *dF the third form or jointed sixculnm mimt $dd to.the 
uad strength of its attachment to the soft partsand th^ 
flIiorttAM and' thickness this spculum peculUurly ^ it far 



mal, for whkb ofilne it semus to bea^tted In thieapeciniqn;berqre 
me. itimay be lE^ipoBcti, that, at the time of its*f<wm«disn,tkDi> 
" maleules of«laigsr magnitude swarmed in the heate4 pceant Igld 


* th^ stronger mechanicalprotie^caiiQf the pores seems lohavietb^ 
the more necessary, as no ammals had yel been formed which 


eouldcmmHtKSand shutjhetrsuperfiirial pores hy.a vilal like 
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the C^ona, .Aii^iltuin, Lobakria, &c. It is inteceatir^ to ol>> 
serve, tbet the earthy matter of the akdietoa of these earliest in- 
httUtaitts of the ocean, k the same what we know to have 
paved the bottom of the vast abyss at the remotrat perieds we'can 
reach of the earth's histcay, whedier we imagine the silica of the 
pkiimtivti rocks formed by the oxidation of the sdid siurfaee^ or 
preei|ntated from the superincumbent fluid. The appearance of 
many of«their crystalline silidous pointed spicula is the same 
with that of die slender bcxaedral acuminated prisms winch si¬ 
lica naturally assumes in the crystallized state; and the rilicious 
crystads formed by nature contain cavities and fluids like those 
formed by or^nic life. The laws, therefore, which regulate 
the farms of the simplest silicious spicula composing the skdeton 
<»f the marine sponge, do not appear to difier much from those 
whicli regulate the forms of brute matter. 


Notice of a Voyage of Research. In a Letter from Captain 
Basil Hall, R. N., to Professor Jameson. 

Xn answer to youi- questions as to what would be the most 
useful objects of inquiry^ wdre a voyage undertaken for the ex- 
pn^ purpose of research, I beg leave to offer you the fliUowing 
iwmaarkBy^the result of a good deal of reflection on the sul^ecty 
atnd of some personal experience ai those points in the investiga- 
tkkL'inodti important in practice. 

>' Voyages of disoovery, as diey were formerly called, ,seeia nour 
al mi end; ^^e dll, or very nearly all, the navigable- >partft of 
tffk ettrth l^e been pretty well exjfloied. Much, however,, ire- 
mldds 'to' be (lone, in order to complete the work camineBcicd 

voyagers, fin a manner suitable to the .gt»my.iatpii^ 
cd htosUiti, itnd the still mon^ etdighteoed ideas, of the day. ■ 

' •ittoay assist your a^gprebension of the sul^cot, to.dass the 
dlfllirent Objects^of inquiiy vuiden distnoct headb,>that theififim- 
^dttknce^itmy be examined sepan^ ...r.i.o- ii • 

T^o nkkedbtorvatioiiS' having direct and iimmidtate 
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, util^ in the practice of Navigatiffla, and the advance- 
malt cS Geographical Sdaice. 

Secondly, To institute ^penment^: and aeries of obser¬ 
vations, calculated to hupiove the T^moxy of Narra¬ 
tion, by furnishing mathematiotana with data for the 
correction of Nautical and AstronomkaL Tables. 
Thirdly, To ascertain the resources. Nautical and Commer¬ 
cial, of remote countries. « ' 

Fourthly, To make observations of a scientific nature, in 
places distant from England, aiul under circumstances 
of situation and ditnate which are not to be obtained at 
home; and which, independently of thdrown local va¬ 
lue, would in many cases enhance the important and 
utility of observations already made; while, at the 
same time, tlie field of new knowledge would be ex¬ 
tended and enclosed, if 1 may use such an expression, 
and that of prejudice and error contracted. 

Fifthly, To attend to that class of topics called Popular, 
having less in view any precise object of utility, than 
the rational amusement and information of persons who 
have no means of investigating such subjects for tliem- 
selvcs. 

The desideratum which is unquestionably ed* most importance 
in practical navigation, is the exact measurement of the Dilfii- 
rence of longitude between {dace and place, especially between 
those headlands and harbours generally used as points of depar¬ 
ture by ships starting, or which are looked out for as land-marks 
on their return voyage. It is not necessary tins sliould bedone 
witil that rigorquB., precision used in trigobometi^cal -surveys. 

wdl-being of- ^ vigarion. Imwever, certainly . lequiree that 
titis elsment shoulq Ik •j^etermined within mud) smidler Ixmks 
than those which at preset bound our iliftmoiationu Witheut 
sudi kBowl|^e, indeed, much of |he utility of ixnprovhig; nau¬ 
tical jnst Tii li a^ Xaldes is essen^^y lost.** It, may aasist 
yoiir .^^w^ticm^o consider, that the evil of loosely seftlod 
is quite as great in as if the geographical 

^^|pI|bos of the places on Ihe earths aurlace wane supposed 
^beaol^iifily ddftedqboutiram tmaetotii^^ Nd^ddl), itmust 
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teuilincnMHidi'^^lli^ l^et^n,^ olivMellie'pa^^Lex^ 

ing dilmma into which sisilorB are thxt^' hj taUes of longi- 
twiej ^i^vilry «nat)g^ themsSm All the ^^uuite occu. 

m^OEtxfty to htaoir, might be'^ainM^^and some 
<kywriU>heiaMidned,'^ by the judidooB employnKnt chronomo- 
tersy ajid^ldF‘iiMrt3hiei!tts tvm in the hands of ^eiy seanjian. 

' iimgitnde of those places, that is to their 

difference measured frcnn the meridian of Greenwich, ihpugh 
not'8D material for the immediate or daily purposes of ^ na- 
not'WidioQt 'its share of imptartance in ageographi- 
cahiXB^wdl aa^a nautical, point of view, and is one branch of the 
inquiry wfateb wmild employ much of the attention of on offi¬ 
ces. s(^ upon this service. Collaterally it would becoinc an ob¬ 
ject of peculiar int^est to ascertain which one, of all the humcnnis 
ncetbodsifbr solris^ this problem, is the most applicable to prac¬ 
tice^ hi a fpven time; and to determine with what degree of pre¬ 
cision it can be obtained by the means at present in use. These 
points are far from being settliri in the way they ought to be, 
either in the purely nautical case, where a ship is out Q^:right of 
land, or on shenre, at stations where the sailor may have it in 
his power to erect a temjKirary observatory. 

Under this head, therefore, would fall a series of experiments 


on the respective value of the various instruments in tlie hands 

* • 'U U \ 

of'txaveUnrs, as wc4l as <»f ^amen. This is the more nc^s^y^^ 
a»JiwffC‘Ui at present a (Kmsiderable dificrenee of opinion ainop,^^ 
pmotkal men, which leads to inconvenience, and ill-bestpw^. 

: .'frs ‘.M 

expence, and after all the object is not attained. ^ 

The difficulty' of the longitude prcblein, or, to speak 
conscstly, tlie degree of care requisite in its determina^dp^ 
there is^ no qther ^fficulty in the matter, have, perhi^s^ 
givutg it<an un^tie. importance, tliroivn some other e<|ua||^^^^^ 
seiriuit. poteta tq> much out of sight, though in e^'ery fesp^^^^ 
of conaeqiienc^in practice. This remark applies 

pactimi)ariy lolitude^^ agd«to the jariaHohpf'tlie^comps^. 

* in 4i#**eft** part* «iif »h«.yMM«Td. It 'h^pj^hs,' 

*^niMigih«. tlNiW much labour and dfikiuiindh^^^' 
up0n ilKldiq|le iongitude, the 

latifai^ ia.Bal;^dete99Hhi6d w^bin tw^ the amount) 
cai|e|e«i|ji9 easlyailitained. -' WWi‘’^^'*v^ialf^®^ tfe 
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compass it worse: Yet it' is ob^'tfeAy of thci' gretftert 

«t nighty 4o 

a 

every moment is to deceive—who nev^ tells the^satne stoi^t^inKe 
—{Old who is drawn out of his path by a thousand attractions 
which, if not duly watched and counteracted, render his'Ser-i- 
viceSjL like those of a drowsy pilot, the very means of 0U4 dMtnic> 
tion. 

This subjtHJt has only very recently been attended to in this 
hemisphere, scarcely at all in the other. It is, however, a quSs. 
tion of such vital importance to navigation, that the experimetiln 
suggested by Professt^r Barlow, and since so ably followed by 
Captain Pany and Lieutenant Foster during the recent expe¬ 
dition, should he carefully repeated in the south, and the pta^ 
tical efficacy of the correcting plate invented ly the eminoit 
philosopher alluded to, practically examined in remote phices, 
and under various circumstances. We shall thus learn the fell 


import^^ when steenng for any port, espeefidly 
know reliance is to be'placed on so ^ fickle' 
die c^m^s—a guide, it may be remark^^'whose ^ 


extent,!^ this beautiful discovery, which removes the most dis¬ 
tracting source of erroneous reckoning that has ever annoyed 
the navigator. 

The phcnoiriena of the winds, though less readily made th<r 
subject of observation than the points already alluded to, ought 


to be investigated in a manner they ||avc never yet lieen. At 
.fij:8t sight, the winds appear less under the influence of kndwn 
laws than any other element with which the navigator has to 
concern himself. But ex^ierience seems to show, that it' is 
otherwise, since a practise sailor, in a dull sailing ship, will 'ge¬ 
nerally make a better passage than one who is not expm^d6d. 


though ip Q fasl;p sailing vessel. In almost eyerjv pa^ of 
gjlobq^ the fH'ey^ent winds ore found to be na^jj^^or l^s t^kcr 
.th9„^uen^e of Is)'^ capable of being 

have not as yet been rccorded^p sui^ 
>mj^iigib^,,.^d p^ticaliyniaHTul to die s^^an.^f^HKe 
hppd,y^J^s happened that thepreiical by^m^Epig 
j^^up^ jpcld ^uses, of which, fro& w^t'of 
or any. corr^ a^unts,'"t'hej foul'd' hpVe ‘ 

Imnlsfa'la^rwo Viowa 4 ^ 


bn^e-fKnds prevafl, "is imperfe^y d^eh er^e^l^^'de- 
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serihed in^^moet books of navigation; and with r(K|^t to the 
winds in high.latitudes, nothing accurate is recorded; or if 
Qordei^ is.not put into that ^pe which is best suited totl^e 
oom|^|i|iiension. df. sailors. The whole of this apparditlj coniplex 
Buhyect might perhaps be treated in a manner appKo^le to 
practice, thereby rendering almost all extensive voyages more 
expeditious and certain. 

.. The i^ysterious subject of currents, though it may not difier 
essentially in its nature from that of the winds, differs matenally 
frean it in practical operation. Not one current in ten marked 
on our charts has any existence; and the chief office of these 
investigations would be the negative but useful one of removing 
sQch^ misstatements entirely. There can be no doubt, at all 
events, that the much-talked of current in the east of the At¬ 
lantic is inia^oary, and tliat a belief of its existence arose en¬ 
tirely from the local attraction of the needle: it vanishes entire¬ 
ly the instant Professor lhu*low's con'ecting plate is affixed to 
the steering-compass, and returns again whenever the plate is re¬ 
moved. 

It may not be uninteresting to state how this curious effect 
is produced. The local attraction, which is the tedhnical name 
given to the influence which the iron distributed over the hull 
exerts upon the needle of tlic com|)ass, has, in most ships, the 
effect.of drawing its norA Aid forward, or towards the head of 
the vessel. In the stwthem hemisphere the reverse takes 
place. To shew how this produces an apparent current, 
let it be supposed that a ship steers from the British Channel 
towards Madeira on a SW. course^ 2 ^ compass^ and that the 
navigator, guided by the best documents in his possession, al¬ 
lows two Joints westerly variation, it is clear he will suppose 
that his cdhrlte made good is SSW. But, owing to tlte local 
attraction, the north end of the needle has b^ draam, we'shall 
suppose, half a point^ore to the westward, sd^at in strictness 
th^.yanatitm allowed ought tojhavc tieen po^sInstead of‘2. 
T|tU8, ^e cou^ made go^ has in fast i W. 

instead <if. SSW.; and die ^fference of longitude betw^ti the 
dead reckoning and that ^ewn by chronome^eVs,' Tib . 

rally asmbes to a current Mtin^to fhe ^iward,' toW^dl^daie 

i 4 tum,l tliat is to sayj^a^^'Wd' is 
when, by ^'^hig tho' sime al« • 


Strutf C^braltar. On the 
steering by compass apd 
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lowance of d'points westerly variation, he ccmeeives his course 
made gaodr to be NN£i while in fact it is | point more to the 
eastward, in consequence of the north end of the needle bohig 
drawn, as formerly, towards the ship's head, the effect of’^hich 
would of course now be to diminish the westerly variation, jiist 
as much as the same cause acting in the opposite directmn had 
augmented the variation, when the vessel’s head was directed to 
the SW. Therefore, in this case, nautely, with the ves^l’s head 
to the NE., the real course would be 4 point more to the east¬ 
ward than the navigator woidd allow for; and he would, as be¬ 
fore, naturally ascrilx; the diflR.*rence between his portion by 
dead reckoning, and that by his chronometer, to a current set¬ 
ting to the eastward- I have never read or heard of an^ cur¬ 
rent setting towards the Straits of Gibraltar from the Atlantic 
which this theory would not fully explain. Certainly, however, 
an exact account of such undoubted currents as the Gulf Stream 
along the coast of North America, and that off the Cape of Good 
Hope, would be useful and interesting. Captain Sabine's rcj- 
.searches in this respect have already given us some valuable in¬ 
formation as to currents near the Equator. 

A v<'ry useful branch of this class of subjects would lie the 
measurement of the perpendicular rise and fall of the tidc« in 
harbours much frequented by shipping, and also the direction 
of the stream ; both practical pcuiits of ■considerable moment, hut 
which in must cxises are known only to the pilots and fishermen 
of the spot, although there is no reason why it sliould not lie 
known to strangers. 

Thf«e seem the principal points under the first l^ad of in¬ 
quiry ; hut tht*re arc many others to wliich an oflficjer having 
such objects constantly and exclusively in vic*w, would of course 
difcc^is attention. * 

■jf ' • 

, * WAUTICAI. SCIENCEJi 


Under t^s topic might be classed observations, such as those 
recently made\J^’ Lieutenant Foster Port Bowen, on atmo¬ 
spherical refrai^^ip, the dip of the needle, and tlie diumai va¬ 
riation of the mfl^fn^t. Astronomical obscrv'ations on the op- 
PS^irions of the planets, ocAiltations of the fixed stars by the 
moon, under favourable. circumstances, and various other celes- 
jmena, n*ght be made tl'^ood purpose. Correspond 
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dent observations of Jupiter's satellites, and part3culal*]y cenre- . 
^ndent observations of moon culminating stars, as well as 
of edip^, would be very serviceable to the cause of nautical as- 
trojQoniy. It is desirable also to ascertain how far the method 
of ^ultations can be practised at sea, and to what magidtude 
of stars it may be useful to carry the computations in the nau> 
tical almanack. Men of science who have turned their auc¬ 
tion to t^ese pursuits, would probably furnish the commander 
of such an expedition with many hints for inquiry, which can¬ 
ned be suggested by a practical man. There have as yet been 
no regulmr and systematic trials made at sea of the relative me¬ 
rits of the various instruments contrived for measuring the 
mooft's distance from the sun and stars. Practical men are di¬ 
vided between the sextant, Troughton's circle, and the repeat¬ 
ing circle, and much needless expence is often incurred by per¬ 
sons who can ill afford such outlay. The readiest, as well as 
the most exact methods of making lunar observations and chro^ 
iiomcters mutually assist one another, have never yet been pro- 
l>erly stated. 


XAIJTICAT- SUPPLIES. 

A wide field for the diligence of any officer so employed, is 
presented under this section^ and, if duly explored, could not fail 
to prove highly bciieficia/to the country. The |)eculiar resources 
of the distant parts of the globe are extremely little known; 
indeed up to a recent period, it was of no great importance that 
they should be so. Now, however, that tlie trade of the eastern 
seas and of South America is throwii o{)en, and that with China 
and Japan will soon undoubtedly follow, it becomes of the first 
consequentlL! that (^jiJr traders should have some further knowledge 
of the resources of jwrts far from home, independently ^ all ob¬ 
jects merely cAramerj^l. A ship may be dismastq^i in the middle 
of her voyage, or spring a leak, or run short of provisions;—^licr 
crew may become sicklymay los^ her anchors and cables, 
or split her sails; and^it^may become essential to the very ex¬ 
istence of the whole enterprize, that some re-equipmetit should 
take -place. But it is quite pos^jhle, that, under such cirg^pi- 
s^ces, the^ master of the ship may be entirely ignorant ih what 
' airection he ought to proceed he may, im 5 in fact v^ry ofteiv 
does, make the most liiintms mistakes. the renu^y for this 
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evil, which is of perpetual recurrence, lies in having distinct ac> 
counts properly arranged and methodised of the resources of 
all the chief ports of the world. It signifies nothing.,^ tell 
the seaman or shipowner that there have been already h^- 
dreds c& voyages written, and that the requisite informatiem' is 
somewhere upon record; for, although this may he true, stili it 
is not to Ije had in a shape which seamen can avail themselves of. 
Either the circumstances under which those voyages h&ve been 
written are materially altered, as in the case of all the South Sea 
IsUmds, New Holland, and South America, or tlic information 
is scattered over long works, written with no such views, and, 
like the nautical observations which most voyages contain, ^ 
tangled with narratives, or other extraneous matter, from i^ch 
it is impossible to free them, or turn them to account at the 
mmnent of need. 

Tliese remarks apjfiy particularly to the necessities of trading 
ships; but it would be of use also to ascertain the resources 
suitable to King's sliips in the same places, in the event of war. 

ISiucb vexatious delay is often caused abroad by the igno> 
ranee of traders as to the local regulations of the different ports; 
and it has sometimes happened, that unpleasant discussions have 
arisen even between the government of those places and the cap¬ 
tains of his Majesty's ships, on |X)ints respecting which no pre¬ 
vious diligence on their part could hav^given them information. 
Actual inquiries, regularly instituted on the spot, and for this 
express purpose, are the only means of obtaining the local know¬ 
ledge which would prevent these embarrassments. Evfxy one at 
all acquainted with remote^forcign stations, knows how conti¬ 
nually such difficulties arc produced by ignprance of what is 
customary. • * 


genebal sciekce. 

In considering" the scientific observations which might he 
made on such^a those for*determining the length of the 

seconds pendulum the first place. The figure of the 

nuth is a question whicn at present occupies much of iheffit^ 



)g the pro^^^c^4lie% inl^ries', without essriitiaUy Ihter- 
ijTeripg, mli|^ the mc^ practical and useful objects already ad- 
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verted to. The ingenious contrivances of Captain Kater, have 
already been shewn to be available in the hands of seamen, and * 
we know also, that the time requisite for the performance of 
thesp'^teresting experiments is not great. 

, have ircady lK.*en a considerable niihiber of such ob¬ 

servations made by different observers, and vniAC different in¬ 
struments. But the nature of the experiment is such, that this 
‘C^pm^ance, whicli in most other similar matters add to the 
value of the work as a whole, in this case arc not ‘quite so 
satisfactory; for the experiments with the invariable pendulum 
^fc so strictly comparative in their nature, that, in order to de¬ 
duce any valuable conclusions from them, they ought to be used 
]^y iJie' same observer under similar circumstances, but in veiy 
d^^^'t situations; so that the object in new, the determination 
'6t the unequal figure of the earth, might be the sole cause of dif- 
fer^cc in the result. It would be highly desirable, therefore, to 
ascertain the length of the pendulum at stations both itear to 
and remote from the equator, in the southern hemisphere, where 
the question is fully of as much importance as in this. 

To investigate by actual trial the effect of local density, or that 
which is caused by the nature of the ground at the station, on the 
vibrations of a pendulum, has been considered a most interest¬ 
ing dcrideratum. To accomplish this, however, it is essential 
that the same rnstmme^s f)c used, swung at a series of stations, 
lyin^ not in different latitudes, as in the first case alluded to, 
but along the same parallel, where, according to theory, the 
number of vibrations of the same pendulum, after allowance for 
jtemperature has been made, ought, to be alike; and consequent¬ 
ly the amount by which they should be ascertained to differ, 
’wdiitd express the effect of this disturbing cause. Once ascer¬ 
tained, tms would become a valuable element in the reductions, 
and would be applicable generally to every previous*or subse¬ 
quent experiment <mi the length of the pendulum. 

llie m^surement of thejbeight of mountains, by means of 
the. barometsr, in conjunction with levelling trigbnometri- 
^ (q)erations, and in oifierent effmates, such, for example, as 
Traeritfe mad Terra dd Tuego, might, if done with care, fujr- 
msii. ui^ul data in a very intil’esting branch of geogrpjdlical 
^^du^uiry. *Ih a mmiW spirit, the sea mig^t be fathomed, and 
water brought up from gretft depths,—the height and vdocit^ 

W 
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of waves a 9 certained,-->>meteorol 0 gieal tallies fiamed in different 
climatesy-rliygraineters and other instruments tried,--raineralo. 
gical, zoological and botanical collections of natural history^ mij^t 
also'be made, witliout deviating from the path winch ail atten¬ 
tion to the more useful objects of the voyage would prescribe. 
The ingenious and valuable theories of Mr Daniril on the cmi- 
stitution of the atmosphere, suggest many curious invesriga- 
tions to the voyager who should have leisure to foUfvw them 
up. 

Fifth Ilcad^ Getu^ral hifitrmatum. 

It is difficult to say to what extent a jjopular account of the 
state of manners, domestic and poh'ticaJ, might be rendered in¬ 
teresting or useful, if made to embme-e so extensive a voya^ as 
that here contemplated. But it can scarcely be doubted, that, 
in tliese days of curiosity and research, a simple statement of 
the characteristic traits of the inhabitants at the principal sta- 
titms on the different extasts of the worhl, would not be deemed 
an unimportant addition to our knowledge. It would be cu¬ 
rious, for example, to point out the ojK*ration of the causes 
which have been in action in the South Sea IsLmds since the 
days of C(X)k ; and, generally speaking, to mark the cffc‘ct of ^ur 
attempts to civilise and convert the ruder inhabitants of the 
globe. 

It may be remarked, that there are ^roady several detached 
expeditions sent by this ctnintry to different parts of tlic world- 
But their objects are all more or less particular, and, though 
highly useful in themselves, c-annot either, jointly or singly, be 
expected to furnish the results contemplated here, the essential 
value of which lies in their being jiart of one connected series, 
performed by one course’of service, and by means/if ca uniform 
set 9 f insti’uments and the same, observers. Indeed, it may pos¬ 
sibly be frue, that to give the detached surveys alluded to their 
full utility, their particuhur results ought To be connected by^ 
some such general plan as that wliichi'is here described. 

It is difficult to say precisely what would lie the best route to 
fallow, but the following sketch includes most of the places, tl^e 
{^o^aphical situation of wliieh it seems desirable to ascertain 
more^recisely than is at present known, while, at the same time- 
it takes in those stathms at which the poiditlum might be swung. 
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and other scientific observations tnade, vrithont inteil^ring with 
the primary object of useful and practical investigadon. 

first part of the voyage might indude Madeira, Tene- 
rifFe, one of the Cape de Verds, Bahia, Bio de. Janaro, Monte 
Video, Buenos Ayres. The next would indude the Falkland 
Islands, where there is a harbour exactly in the correspondent 
latitude of that of London; Cape Horn, where there is a secure 
port almost in the opposite latitude to that of I<eith Port, and 
consequ^tly affording stations well suited for swinging the 
pendulum, in order to have, as nearly as possible, similar obs^* 
vations in the southern as in the northern hemispheres; thence 
to the coasts of Chili, Peru, and Colombia, as far as the Equa¬ 
tor, and also to the Gallapagos Islands. The third dividon 
would sweep the Pacific as far as New Holland, including the 
various groups of Islands in that interesting r^on. The next 
would take in various stations amongst die Islands of the East- 
tern Archipelago, lying between New South Wales and China. 
The fifth division would include the Straits of Malacca, the 
PresidcncicB of India, Ceylon, the Mauritius, and the Cape. 
The last would take in St Helena, Ascension, the West Indies, 
Bermuda, Charlestown, the Azores, and England. 

With the exception of one or two, there is none of these 
places where it would not lie, useful to the practical seaman to 
be well acquainted with adfl, or most, of the points mentioned in 
the foregoing sketch. Some of the names of the places motioned, 
however, have been iiitrcxluced for tlie purpose of ccrnipleting the 
important scries of pendulum experiments, having the effect of 
local density for Uicir object, and k^^ing in view the necessity 
of selecting stations along the same parallels of latitude, but 
differing as^uch as possible in the nature of the ground. The 
following may be statcnl as two parallels singularly well suit^ 
to establish the point in question. * 


v_• 


Noiit 

_1 

UE^RN Series. | 


I.atltude. 

Natiu# of the ChSiutd. 

Madeira, 

Bermud;^ 

Charlestown, 

Mogadore, coast I 
•ofAfidca, 1 

33i 

32& 

32J^ 

m 

Insular, volcaniu. 

Do. calcareous. 
Continent, allu¬ 
vial. 

Do. Sandy jlesert. 
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1 ' Soi7THi:ax Sebies. | 

Nunos. 

Latituile. 


£iver Plate, 
ValiMwalso, 

Juan FemandeE, 
'Xcw South Wales, 
Cape, 

m 

iH 

Continent, oUiiviaL , • 
Do. primitive, 
Insular, TOicanic. 
Continent, sandstone. 
Do. granite.’ 


There are other parallels in higher latitudes, where»*'if 
necestory, these experiments might be repeated, but none'vrhich 
offiers'^sudi conyeniendes as the above. 

. It will readily be admitted by practical men, that such an ar¬ 
duous course of service could only be properly executed jjy an 
officer whose sole duty it should be to devote his time and thoughts 
to its accomplishment. He would require to be supported by 
numerous and able assistants, and be left in a great measure to 
the exercise of liis own discretion as to the details of the yoyagey 
such as the ports he should touch at, and the periods of his stay 
at each. As it is well known that the ordinary course of naval 
duties on foreign stations, occupies the wlioleof the commanding 
(Acer's time, it would be essential to the success of any such 
voyage as this, that tlie commander should be left quite fret^ as 
feu: as the nature of the service would allow, from all extraneous 
duties unconnected witli these objectV In war this is imposri* 
Ue,—-in peace it is easy; and this is tlie only time, ther^om, 
that such an enterprise can be thought of. 


On AchmUcy Hyalosiderite and Traxihylyte. By ^Professor 
BaniTHAUPT of Freybcrg.' 


I. Achmite. 

lOB-MiTscHEftLiCH, in Schwei^lper's Journal of Che* 
ibes the Achmite, a Ij^orwegion mineral, as-amw 


EOF, 
snistry 

spedes. reading h7s account, I waa immediately struck wkh 
the vpemj^ce of this mineral to Augite. I soon had aa^np- 
‘pip#|ity i^examiniDg a small suite of this mineral, in the 
Igidki i n of'Aeyer in Dresden/ and was ccmvinced Uud. Ackm\^ 
a mere ‘eanehi^f Av&Ae^ 1 could not find those differencm 
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ID the magnitade of the lateral edges mendoned by A£i!scherlich. 
The inclinations of both lateral cleavage^ I found to'be essen- 
dally the cdme'as those which the latest measurements give of 
Augite. i!'he specific gravity =: 3.3820. 11 diffem from Aii^te 
in bfflng rather softer, much more easily frangible, and in having 
much less lustre on the compact fracture. It comes nearest in 
these characters to the'Hedenbergite of Berzelius, which is also 
but a^ariety of Augite. These appearances alone are sufficient 
to sheWf'that the mineral is no more in a fresh coDdid0n,.on dm 
contrary, has undergone some change. In this way, we can. ex- 
pliun the difference in chemical compoddon observed in Augite, 
but not of that change by which out of Augite green earth is 
formed. As Professor Mitscberlich states the spedde gravity 
at 3-2, it is probable that the specimens he examined were more 
decayed than those I employed. It is also possible tliat the po» 
dtion of the planes of crystallizadon may have been altered by 
decomposition. 

d 

II. HyedmiderUe. 

Professor Wolchncr has given a very accurate mineralogicad 
description, and also a chemical analysis of this mineral in 
Schweigger's New Journal, b. ix. h. i. s. 63-80. Its locality is 
that remarkable conical hi|l, named Kaiserstuhl, in Baden, 
which is compo^d of met^bers of the secondary trap series. At 
first sight, it might pass for a new mineral; but Professor Waleh- 
ner communicated to me his doubts as to its being anew species, 
and remarked, that it was probably only a variety of Olivine.. On 
examining some specimens, I found t^at it bore the same relation 
to Chrysedite that Achmite does to Augite, viz. having an infmor 
hardness, ajud^vcry low lustre in the compact fractured surface. 
Measurement proved, that t}i£ Hyahaiderite is a variety of Chxy- 
soUtCj but in aetatc of partial decomposition. This deedmposed 
condition, explains tde difference in chemical composition fratn 
Chrysolite. It is worthy of remark, that, when a mineral is altered 
by’Weathering* that tha open cleavagdb reminned but little af¬ 
fected. This is most striking with the felspar family, as in Or- 
iboklaBe, which, when so much decomposed as to-be easily pressed* 
Intoa kind of porcelain earth beti^n the dngers, yet retiunnts 
iBoitDhsdDitt deavsages. But k is without kstre in the direction 
of the compact fracture. M. ^iihn, inspeclsnr of the Rciyal Por-/ 
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celaia M^f^pfacture at Meissen, has, with an eccaiomical view, 
undertaken a chemical examination of the Orthoclases, from Aue 
near Schneeberg. He finds, that, in those varietieB sdiich are the 
kojktrdecomposed, there is a smaller quantity potadli qoul ipoie 
alunosoa, than in the fresh or unaltered vatiedes s while the more 
eompl^ly decomposed afford no potash, hut,more alumina. 
The^ examples, we tiunk, are suffident to prove, that amineral 
can only be conadered as a new spedes, when it posseoses essen¬ 
tial ^fferences’from all known species, and can be examined in a 
fresh state. It also leads to emmeous views as to compoeition, if 
the mineral is examined, not in a fresh, but in a decomposed con- 
dition. 

c- 

. Ill. Trachylyte, probably a New Mineral Spedcs. 

1. Characters -Colours velvet, brownish and 

greemdi black; occurs massive and in plates; lustre vitreous, 
sometimes inclining to resinous; fracture generally smdl con- 
choidal, seldom uneven; no trace of cleavspge; fragments sharp 
edged; opaque; streak dark ash grey ; easily frangible; hard¬ 
ness r= 8.5. (between orthociase and quartz) specific gravity 
r= St.50 to 2.54. 

8. ObeerwUions ^—It resembles Obsidian more than any other 
miaeral, but is distinguished from,it by streak, greater qpedfic 
gravity, &c. and certfunly by its ch^ical compoatioii. Both 
miiimals appear members of the same grams. In colour, lustre, 
and fitacture, the Trachylyts approaches very near to Gadolinite. 
Its appearance before the blowpipe is remarkable ; it melts in¬ 
stantaneously with intumescence, into a brown and sometimes 
veacular slag. Hence its name, which refers to its rapid melt¬ 
ing. ’ , * 

JElitherto this mineral has only been found at Siisebilh], Ih'- 
tween Srransfcid and Gottingen, where it occurs in small massive 
aad,plato ,f2k'Aied masses, imbedded in l&salt and wacko. It 
haaheen coBfi9unded»with eoBobmdal ^Augite *but true eon- 
chrakfad is sufficiently distinguished'firoift it,- by specific 

gravity^fP^t, in that of the Rhoh, is 3.474, not to mention 
•thal^ Smys exhibits .traces of a cleavage in the direction of a 
primary rhomlnc prism. ^ 

t t 

* ■ . . .1 , , , ,, . V 

* Hausin|Dn’s Handbucli dewMincmlogie, a. 600. 
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The Destruciion tif Sodom and Gomarrcdi^ oecasiom^ Vdktt^ 
' nic Agency. 

_ ■;j- r 

Xh^ ^Mtruction tlie five cities en the bordns of file 
Ajsplla^tites or Dead Sea, can be attribnted, 1 cononTc^ 
thing dbe than a voicanic erupdon, jnfiging both from thedolCrifi^ 
tion by Moses of the ihanner in which it toolc place and 
froin'the {Ineseot aspect of the country itself. 

I presume it is unnecessary to urge, that the reason asMgsed 
in H(^y Writ for the destriKAion of thedties alluded to, dneonot 
exdude the operation of natural causes in biinging it aboot^ and 
that there can be no greater impropriety in supposing a vokano 
to ha^ executed the will of the Deity against the cities of So> 
dom and Gromorrah, than it would be to imagine, if such an 
idea were on other grounds admissible, that the sea might have 
been the instrument in the hands of the same Being for effecting 
the general destnictmn of the human race in the ce^ of the de¬ 
luge. ' 

Whether indeed we cluise to suppose the fire which hud 
waste these places, to have originated from cdiove or from bdtm^ 
the employment of seccfridary causes seems equally implied; and 
if it be urged,' that the words of Genesis denote that it proceeded 
from the former quarter, itynay, 1 think, be replied, that a volcanic 
eruption seen from a distance might be naturally miatakeit fear 
a shower of stones, and that we cannot expect from theeaeted 
historian in the case before us, any greater infight into the real 
nature of such plienoniena, than we attribute to him m the aii»« 


* The felluwinjr are the words of Srripturc: Cren. ehap. six. 

24. Then^the Lord rained ujion Sodoni and Gomorrah brimstooe amifiry 
out of heaven. - ^ ^ 

^ 25. And he overthrew these cities, and all the jihun, and all t^e inltahi- 
tants of these cities, and tj^at which grew upon the ground. ^ 

26. Xnd he (AlHraham) looked toward Sodom and Gomorrah, and toi^rd 
all tim land of the plain, a^ b«di«6d,%od ks the snudieof theoeuntxy wiaii^iip' 
as the amcd&e of ttfh funuice.”, * * 

la Deut. chap. uix. ver. 23. the neighbourhood of the Dead Sea is describe 
as a country, the land of which is brimstone, and salt, and burning, which & 
not sown nor beaveth, nor has any grass therein." ; " i» 
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Icgous instanee, io whiph the sun is siud to have stood stall ot the 
oommamd Joshua. ' 

ThiU: the individuals, who witnessed the destavi^^n ol-t^iese 
plim might have been impressed with this noU 0 aj,vp 4 ^e nu>]» 
readily believed,.when we reflect, that in most eruptions the 
parted the. mischief occasioned proceeds from the .matters ^[ect- 
ed, which are often perceived only to fall from above 4 and those 
who recollect the description given by the younger Pliny of that 
from Vesuvius, will admit, that a person who had fled^from the 
neigbbourhcx>d of that volcano, as Lot is stated to have dpne 
from the one near the Dead Sea, at the commencement of the 
eruption, would prolmbly have formed the same idea of what 
was talcing place; for it appears from the Boman writer, that it 
was long before he was enabled, even at Misenum, to detefmine, 
in the midst of the general obscurity, that the cloud of unusual 
appearance, which was the precursor of the volcanic phenomena, 
proceeded from the mountain itself. 

When Livy mentions the shower of stones, which,.according 
to common rejwrt, fell from heaven on Mount Albano, there can 
be little doubt, that the phenomenon that gave rise ta such an 
idea was of an analogous description, and we sliall see h^after, 
that the volcanic action, of which theri?* are such decided..cvi- 
dences in Phrygia, was attributed by some to heavenly meteors. 

As, therefore, we have no autliprity ibr supposing Mos^a A 
natural historian, or for imagining that he posmssed a 
ledge of physics beyond that of the age in wluchbe.liy^^ wc 
may venture to apply to his narrative of the destruction tU^e 
cities die same remark which Strabo has made; respecting ^^e 
indications dl igneous actjpn, presented by the pountry.fqu^ 

: ** •VK itm ruwrm lemAtn rqp xtmvnt 


NdLvtofe description of the present state of ibis country ,^p||y 
coio<ad<^ '.this vie.iy> . 

The %ria, (be renuuks) that is, thc .hpdow. ‘dup^h 

flows, is a coudiiy' of vplcappes i tiie,.hibumi* 
nousi^'^suPliu'Fcous sources of the lalce Asphaftites, tiia,|a^, 
t)ni( |pnifeioe Slones t^^ upon, its banks* and. of 


'TipSiaia, deroons^tate, valley 

teffaneous fire, whidl^^ot /et extinguished. 



oceanoMd by VcXamic Agency^, 

Clouds of smoke ere often observed to issue fro m Ae 
and new crevices to be formed upon its banks. If^ce M a ^UM rcs 
in such cases were not too Hable to error, we migbt su^)ect, that 
the whole 'fklfey has been formed only by a violent sinking a 
country ^rhich formeriy’ poured the Jordan into- the Meditmva- 
neaU; "'It appears ceTtmn, at least, that the catastropfae'of five 
cides destroyed by fire, must have been occasioned by the erup¬ 
tion of a Volcano then bunring. Strabo expressly says, “ that 
the iradi&on of the inhabitants of the country (that is of the 
Jews thehiselvcs) was, that formerly the valley of the lake was 
peopled by thirteen flourishing cities, and that they werb swaU 
lowed up by a volcano.'* This account seems to be confirmed 
by the quantities of ruins still found by travellers on the west¬ 
ern tmrder. 


“ The eruptions themselves have ceased long since, but the 
effects, which usually succeed them, still continue to be felt at 
intervals in this country. The coast in general is subject to 
earthquakes, and history notices several, which have dhonged 
the face of Antioch, Laodicea, Tripoli, Berytus, Tyre, and Si- 
dori. In our time, in the year 1759, there happened one which 
caused the greatest ravages. It is said to have destroyed, in 
th^Vfdley of Balbec, Vipwards of twenty thousand persons; a 
loss Which has never been repaired. For three months the 
shoeW^of it terrified the iig^iriritants of Lebanon so mudi, as to 
inake them abandon their houses, and dwell under tents." 

fn addiifidri'to these remarks of Volney's, a recent travefler, 
1^ l<egh. States, that, on the south-east side of the Dead Sea, 
'dn die right of the rood that leads to Karrae, red and brown 
horristbrie-porphyry, in the latter of^ which the felspar is much 
"dlecdcbpbked,'' sycanite, breccia, and a heavy black amygdaloid, 
oontunin^ white specks, apparently of zeolite, are the pvevw^g 
rDt^«£.''‘ Kot far from Shubac, (near the spot marked inD^An- 
ville's map, Fatriarcjiatus Hierosolymitanus), where tliere were 
ibhrieriy coppertnines, he observed pUrtions'of soorite. NeiWthe 
'fortri^ Shufwo, on tlie*%eft; arc'two vnlcaqic' erskers; on the 

' ''^fae Roman raid on the same side' is formed«f fHeccaof lava. 
Ilfiuises ofvdcariic i^k also oocw'in'tHe vdky of £lla8ac« V ”* 
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')*» 

The dieniieal properties of the waters of the Dead Sea, rather 
laack aaraShewuioe to the- vcrfganic or^n of the' stkrroipiding 
cwifkliyi; «a they contakr' acarcefy any exce|Kt^ miinatic 
m1|i^ aaalyds giving in parts of tl^ wat«’*^ 

‘Muziate of l^c, .... 3.929 

Muiiiac of niaj^esia, . . 10.346 

Muriate of soda, .... 10.360 
Sulphate of limci .... 0.004 

24.680 

we not only know that muriatic acid is commonly ex> 
l^ed from volcanoes in a state of activity, but that muriatic 
sisJts are also frequent products of their eruption. 

The other substances met with are no less corroborative of 
the cause assigned. Great quantities of asphaltum appear 
floating on the surface of the sea, and arc driven by the udnds 
to the east and we.st bank, where they remain fixed. Ancient 
w'riters inform us, that the neighbouring inhabitants went out in 
boats to collect this substance, and that it constituted a con¬ 
siderable branch of commerce. On the south-west bank are 
liot spring and deep gullies, dangerous to the traveller, were 
not their porition iudicated by small py*atnidic ediflees on the 
sides. Sulphur and bitumen are also'met with on the moLn-' 
tains rpund. , 

On the shore of the lake Mr M^undrel found a kind of 

* 

bitupiippus 8tone« which 1 iafer from bis description to be 
analpgpus to that oi' Ragusa in Sicily, noticed in my memoir ob 
the, of that island.* “ It is a black sort of pebble, which 

bein^held tp the flame of a cyndlc, soon burns, and yields a smoke 
of a,ippst intolerable stench. It has this pre^rty, that it loses a 
par.t.Qr,^te weight} hut not of its bulk, by burning. hilly 
bor^i^!^ Oft .die Jake are smd to abound with this sort of e^l- 
phureou^ (bitumi^^iiaf) stone. 1 saw pieces of ot, odds ou^. 
autb^r,,.at John in tbeVilderneas,* two feet 

squa^, !^'hey. w^ .earved^ basso relievo, and polish^ to so 
high ^ 6^ b&ck mdrbleds ciq>able «of, and l^crc designed 

for l^^pmament of the new chtirch in the convent.* ^ 

-;- v ■- • ■rri-. .. . . . .— 

* !• bsve tdJtee received aspedknenbf this stene,'which turns out to be pre. 
cueljr similar to that of i^agusa. * 
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It would i^pear, that, eren antecedently to the erofuon mxHi. 
tion^ in Sc^pture, t^umen iMts abounded in dhe pkun of 6id<^ 
dim^ the. account of ,the battle between Jiie ktngf of 

Sodom arid Gromonrah, and some of the neig^ouring princes 
(Gen. cfa. xiv), it is said,—^nd Ae Vale Siddim qf 

dime-pits, which a learned friend assures me onghil to be trans¬ 
lated Jbuntains ^bUumen. 

Mr Henderson, in his Travels in Iceland, will have it, that 
phenomena similar to those of the geysers of Iceland, existed 
likewise in this neighbourhood. The word Siddim, he says, is 
derived from a Hebrew root, signifying to gusli out,” whi(di 
is the identical meaning of the Icelandic word geyser; and it is 
remar||:able, that there exists in Iceland a valley called Gey^ 
dal, which signifies tlic Valley of Geysers, and consequently 
corresponds with die “■ Valley of Siddim.” The latter, therefore, 
he thinks should be translated the Valley of the Gushing Moun¬ 
tains. 

Mr Henderson further believes, that Sheddim, the object 
the idolatrous worship of the Israelites, (Deut. xxxii. 17. 
Psalms cvi. 37) translated in our version devils,” were bml- 
ing springs derived froi%volcanoes; and 1 may add, as some lit¬ 
tle c<|rroboration of this opinion, that somewhat rimilar phenome^ 
na at the Lucus Palicorum iq Sicily, were the objects among 
the Greeks of peculiar ana equally sanguinary soperstidon. 

Mr Henderson thinks, that it was in imitation of the^ na¬ 
tural fountains, that Solomon caused to be constructed a num¬ 
ber of jetUug fountains (as he translates the passage), of whl^ 
we read in Ecclesiasticus, cap. xi. viii. My ignorance of the 
Hebrew language precludes me from forming any opinions as to 
the probability of these conjectures; but the existence of hot 
springs in the valley, at a mudi later period than that to whlc^ 
he refers, is fully established. * '' 

But berides this voibanic eruption, which brou^t about the 
destruction of these cities, it«would appear that die very pldh 
itself in which they stood was obliteriUed, and that a lake was 
formtd in its stead. This is collected, not only from the ajqia- 
rent non-eidstence of the valley in which these dries were placed, 
but likewise from the express woi^s of Scripture, Wft^re,*^ fri 
speaking of the wars which took place between the Kings of 

JULY—OCTOBER 1826, * * A ^ * 



: f 

I -» 

570 The DesiructUm Sodom and Gomorrah. 

Sodom and. Gomorrah, and certain adjcming tnbei^ it is added 
that the Tatter assembled in the Valley oS Siddim which is the 
Sait, (i. e. the Dead) Sea. It is UierefOTe supposed dnt the lake 
ksdf occupies the site cd* this once fertile vall^; ahd in order 
to account, for the change, Vtdney and others have imi^^lhed, 
that the destruction of the cities was ibllowed by a tremendous 
earthquake, which sunk the whole countiy consaderhbly below 
its former level- i 

But the sinking of a valley, besides that it is quite an unprece.* 
dented phenomenon in the extent assumed, would liardly ac¬ 
count for the obliteration of the undent lied of the Jordan, a 
river which, though now absorbed in the Dead Sea, from 
whence it is carried off by the mere influence of evapoNation, 
must, before that lake existed, have continued its course either 
to the Red Sea or the Mediterranean. 

Now, if the Dead Sea had been formed by the cause asdgn- 
cd, the waters I conceive would still continue to have discharg¬ 
ed themselves by their old channel, unless, indeed, the subsi¬ 
dence had been very considerable; and then the course of the 
Jordan, just north of the Dead Sea, would have presented, 
what 1 believe no traveller, ancient or p^odern, has remarked, a 
succession of rapids and cataracts, pre^rtionate to the greenness 
of the descent. , ^ 

That the Jordan really did discharge its waters at one period 
into the Red Sea, is rendered extremely probable, by the late in¬ 
teresting researches of Mr Burckhardt, who has been the first Ut 
discover the existence of a great Icmgitudinal valley^ extending, 
in nearly a straight line ^th-west, from the Dead Sea as far as 
Akidba, at the extremity of the eastern branch of the Red Sea, 
and condnudus with that in which the Jordan :^ws from its 
odgin in the mountains near Damascus. It was probably 
through very valley that the trade betweeOo Jerusalem and 
the Redni^ former times cani^ on. The caravans, 

loaded at Rieit^^r with the trfsacures of Ophir, might, after a 
march of nx or seven days, deposit diair loads Ki the war^ouses 
qf'SdbxQon. * 

. This important dijisovery seems to‘place it beydnd question, 
that if there ever was a t^e atwhich the Jordan was not re- 
ceived into a lak^'which {H^sented a surface conddhrahle enough 
to carry its waters by evapofation, the latter would have 
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been discharged by this valley into the Red Sea, and hence ^ 
every theory of the origin of the lake Asphaltitis re¬ 

garded as impcNrfect, which does not account for the obliteration 
of this chatinel. 

For my own part were I to oifiir a conjecture pn the subj^, 

1 shquid suppose, that die same volcano which oveswhdmed, 
with it^ ejected .materials, the cities of the plain, threw out at 
the same dmc a current of lava sufficiently considerable to stop 
the course*of the Jordan, the waters of which, unable to over¬ 
come this barrier, accumulated in the phun of Siddim until they 
converted it into die present lake. I do not know that any tra¬ 
veller has observed what is the ordinary depth of the Dead Sea; 
but if we only ime^ne a current of lava, like that wliich, in 
166*7, sproceeded from Etna, and flowed into the sea above 
Catania, to have descended at right angles to die bed of the 
River Jordan, the lake need nut be supposed very shallow. 

Nor need we be startled at the magnitude of the efiect dial 
we And to have resulted from a cause which, comparatively 
speaking, appears so insignificant; for, if the little rivulet, that 
flows at the foot of the Puy de la Vache in Auvergne, was ade¬ 
quate to produce the lake of Aidat, there seems no dispropor¬ 
tion, in attributing to river of the size of Jordan, to say no¬ 
thing of die other streaihs, nowise inconsiderable, which must 
have been affected by the^.s£|;nc cause, the formation of a piece 
of water, which, according to the best authorities, is, after all, not 
more than twenty-four leagues in length, by six or seven in 
breadth. 

That the volcanic eruption which destroyed the cities of the 
Pentrapolis, was accompanied by the flowing of a stream of lava, 
may be inferred, I think, from the very words of Scripture. 
Thus when^ljphaz reminds Job of this catastrophe, he makes use 
of the following expressions, according to Henderson's trfuisla- 

tion of the passage: * 

<» 

Hast thou observed the ancient tract 

That was trodden fly wicked mortals ? 

Who were arretted on a sudden $ '* 

Whose foundation is a moUen flood. 

Who said to God, depart froai us, . 

What can Shaddai do to u v? 


A a; 
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Though he had filled their hoiiges with wealths 
". (Far from me be the counsel of the wicked) 

The righteous beheld and rejoiced^ 

The iunoccut laughed them to scorn; ** ' 

Surcl^r their substance was carried away, ' - 

And their riches devoured by fire.” 

« „ xxii. 15-20. 

The same fuel, Mr Ilentlorstjn thinks, is implied in the descrip¬ 
tion of the circumstances connected witli Lot's escape. 

“ Why was he prohibited from lingering in any part of, the 
low land, if not because he Avould be there exposed to the pesti¬ 
lential volcanic effluvia and to the lava ? And what reason can 
be assigned for his obtaining leave to stop in Zoar, but its lying 
at some distance from the spot where the lava began to act, as 
likewise on an elevation whence he could survey the appnroach^ 
ing ruin ; and retire before the stream reached that place ? We 
accordingly find, that however desirous he was to stay there at 
first, he quitted it before night, for a still more elevated and 
safe retreat;—“ And Lot xcent np out of Zoat\ and dx&elt in 
the mountain, for he feared to dzocll hi ZoarT —Gen. xix. 30. 

How natural is the ineruRtation of his wife on this hypothesis f 
llemuining in a h)wer part of the valley, and looking with a wist¬ 
ful eye towards Sodom, she was surroupded, ere she was aware, 
by the lava, which, rising and swelling, at length reachod^er, 
and (whilst the volcanic effluvia tltyjt^ved her of life) incrusted 
her where she stood, so that being, as it were, embalmed by the 
salso-bituminous mass, she became a conspicuous beacon, and 
admonitory example to future generations. The power of this 
asphaltic substance in preserving from corruption is evident, 
from its being employed by the Egyptians ftjr embalming their 
mummies.” 

“ She is said to have been converted into a pula'* of saU, on 
account of the quantity of that substance which appeared on 
thccru^t; and its abundance in those countries is notorious, 
both from saeVed and profane history; so*niuch so, that the lake 
which now fills the caverns made^byi the earthquake, has, among 
other names, tha^t of tht Salt Sea.” • *' 

I know not i^iat opinion may be entertained with regarb to 
' this explanation of the disaster that awaited Lot's wife, but it 
will at least be allowed, thatitho eruption of a stream of lava. 
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which might have interfered with the course of the ri^er Jor¬ 
dan, is not only in itself a probable circumstance, but one that 
derives some support from the sacred writings themselves. 

Much, however, it is confessed, remains to be explor^, be¬ 
fore'this or any other theory can be finally adopted r and it is 
to be hoped, that the first individual who has spirit and resolu¬ 
tion enough to venture into these inhospitable regions, will ]>ay 
attention tt) the physical stnicture of the country. 

He should, in particular, search the rocks which bound the 
Dead Sea, in order to discover, if possible, the crater of the vol¬ 
cano which was in a state of eruption at the periotl alluded to; 
he should ascertain, whether there are any proofs of that sink, 
ing of*the ground, which, notwithstanding Volney’s authority, I 
have reganled as so problematical; whether traces of the ancient 
bod of the river can be discovered south of the lake, or of a bar¬ 
rier of lava stretching across it; nor should he omit to examine, 
whether the vestiges of these devoted cities have been sub¬ 
merged, as some have stated, beneath the waters, or are buried, 
like Pompeii, under heaps of the ejected materials.— Front Dr 
Danben^s lately published jcorJc on Volcanoes. 



Notice on Oil in the Ilt/nuin Bloody by Dr Aua>i ; and on the 
efftets of the Bite of the Ceylon Leech, by John Tvtlkh, 
12scj. Assistant-Surgc*on, Garrison of Monghyr. 


Oil in Human Blood. 


TThE following brief notice may jjrove interesting, as it re¬ 
lates to a pc#iilkirity in the human subject, which I Imvc not 
hitherto met tvith; nor do I rcmembcT to have reiul of a similar 
occurrence in medical ^jritings. , The Ixidy of Serjeant Macdo¬ 


nald was sent from the garrison to the general hospital, for in¬ 
spection ; as cer^n circumstances had cheated »a su.spicion re- 
gar^ng the manner of his death. He had gone to bed in the 
barrack-room apparently in g<x>d liealth, and was found in the 
morning lying dead on liis couch. ^ He had had a quarrel, it 
was'stated, tjjc preceding evening, with some of liis comrades, 
and, it was currently siirmis^, had met with his ileath Uy vio- 


I 
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lence through their means. Under this impressicni, the body 
was directed to be examined iwith great cart, and a report made 
oLthe i^pearaiices on dissection. 

The subject'was rather corpulent, and, from incipient putre¬ 
faction, much sweQing and discoloration existed about ^ head 
and neck. On removing the scull-cap, some bkiod, which esca¬ 
ped from a sinus wounded in the dissection, was observed to 
present a singular oily appearance on its surface. ‘When mi¬ 
nutely examined, this was found to proceed from on oil sidra- 
ming about in the fluid, in the form of small globules. In con¬ 
sistence it resembled olivc-oil; but in colour approached more 
to that of amber, or of hot-drawn castor-dl. In the substance 
of the brain, slight indications of conge.stion presented them¬ 
selves, but no decided inflammatory appearance. The abdo¬ 
men was opened, and the blcx»d in the cava aseendens found to 
contain the same oily matter in great abundance, as was also 
the case with the femoral, and other vessels of the loww extre¬ 
mity ; and it evidently pervaded the whole venous system. In 
proportion to the mass of blood, it existed in considerable quan¬ 
tity, and might be collected by means of a spoon, with great 
ea.se. A quantity of the oil thus procured, with .some adherent 
blood, was set aside for analysis; *but putrefaction sp&dily 
taking place, prevented the exmti&nation. No visible disease 
existed in any of the vistjcra, whether of the thorax or alxlo- 
men. It was afterwards ascertained that this man had been in¬ 
toxicated the night previous to his decease; but he was in ge¬ 
neral of sober habits, and enjoyed a perfectly sound and healthy 
frame.* 


• Since the abbve^teiice was presented to the Calcutta^ Mvdical and Phy¬ 
sical Society, I havh observed in the Edinbui^h Philosophical and Medical 
Joumalt, that a similar oil is described as having been fpuud in the blood of 
the living subject, Dr S. %yail of Liverpoolt The oil in these instances 
was combined with^e serum in the form of an emulsi<m; and it is not bn- 
ptobable, dui^E^^fe the same unioif existed in the case now detailed. 

.. Putrefo^;^^, however, haVing commenced bdinv the fitsly was opened, wo 
fiud np^eill^illltunity of witnessing the natural appearance of the fluid, oiC of as- 
! relations whdeh its elementaiy parts may have borne to each 
from its appearuce, I should say it was much more abun- 
piroportion stated by Dr Trail in his cases. The blood, too. 
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On the Bite of the Ceylon Leech. 

Though an invali4 atatioQ does not generally ajSbrd opportu> 
nities seeing disease in a great variety of forms, yet it pos¬ 
sesses otve advantage, not always obUunable in^places wher^^e- 
d%:$l practice, is more extensive ; I mean that of seeing the last 
stage and terimsaation of maladies that have been vei*y long pro- 
ti»etedy and on which a variety of plans of treatment have fn>m 
time tes time been tried. To the above observations I have 
lieen led, by having an opportunity at this place of seeing some 
casas of men who have been bitten by ix)isonous leeches in the 
island of Ceylon ; and as the nature of the wounds inflicted by 
those animals is not, I believe, very well known, perhaps the So¬ 
ciety may be a little interested by hearing die history of their 
cases, as far as can be gathered from their own statement, and 
an account of their present eondibon. 

Bhawani Decn, si^ialiee, three years ago, when sleeping on 
the ground in the kingdom of Candy, was bitten by a leech, just 
behind the inner ankle of the right foot. When he awoke, the 
animal was gone, but blood continued to flow for some time. 
He describes tlic leeches there as being about four inches long, 
slender and black, ai^ living in stony places and among trees ; 
ftbm which habitation^ they Issue in great numbers, when a 
shower of rain falls. Iijl {^^out two uionUis, the wound skinned 
over; but in its place a tumour arose, tilled with pus. This was 
opened by his surgeon, and the matter discharged. The orifice 
degenerated into a foul unhealthy ulcer, on account of which 
it was Anally necessary to send him to this ^pce Monghyr. 1 
saw him first in last August: the ulcer was then open, rince 
which it has gradually healed ; bu\. there is a conridcrable loss 
of substynce; the skin all around is drawn in and puckered, 
and has lost its black colour, that is, no doubt, by the loss of 

■ I . . ... — I 0 : I 

was of a thicker cunsisttnee, and considerably dadeer eohiur than usual; and 
the oil which was swimming on Uie surface, as stated above, could with cose 
Ik* sejiarated fr^m the genera? mass. It ma^ be wo||thy of remark, that on 
the evening this notice wA made to the Soci^y, a member then present, Mr 
^^'eterinory-Suigeon Hodgson, stated, that he had more than once observed a 
similar oil in the blood of the horse; but although bis attention was parti¬ 
cularly attracted to the circumstance at the time, he was totally at a loss fo 
account fnr«it.—T. A. 
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the^i^ete muoosum. The muscles of the leg, particularly the 
gastrocnSeSKU; are so much wasted, as to reader him a ocnnplete 
cripple, and he walks only by the help of a staff. 

Meer Wtlaet Alec, drummer, was bitten in the same coun¬ 
try, jfihd about th^ same time, in the outer ankle of the left foot. 
He describea the leeches as the former patient, excepting dififor- 
ing as to their rize, which by this maD'’s account is not above 
two inches. On seeing the leech on his foot, he tore it dS, and 
flung it away; and to this circumstance he ascribes the peculiar 
malignity of the wound he received. A small ulcer appeared, 
which in hospital was speedily cured; but as soon as he return¬ 
ed to duty, again broke out. He was again cured in hospital, 
and again the ulcer rcappeartd on his discharge ; and this was 
repeated several times. Three times the surgeon cut out tlie edge 
of the ulcer all around its circumference, with a riew, no doubt, 
of removing the diseased or infected ports; but not the l^t be¬ 
nefit resulted frean the operation. The ulcer is now exceedingly 
foul, with a great destruction of substance, and a constant and 
copious discharge of sanies. On the upper part of the foot, its 
size and shape is like that of two rupees laid lengthways; and 
it has eaten into the sole, and made there an indentation oi' a- 
bout two inches long, and one broad, very^eep and foul. This 
man is of course totally a cripple. He ^tes it to be the gene¬ 
ral belief, that if these leeches, upon ^<pg on a part, are allow¬ 
ed to gorge themselves, and come off of their own accord, their 
bite is harmless; but that if rudely torn off, they leave their 
teeth in the wound, and the above mischievous consequences en¬ 
sue. Supposing this account of the effects of disturbing these 
animals to be true, is the above account of its cause also to be 
admitted, or may it be allowed to conjecture, that those leeches 
have, like snakes, two sets of teeth, one of which they deploy as 
instruments in receiving their food, and the other as weapons of 
injury, wh«a they find themselves attacked ? 

Kesri Sing, sipkhee, was bitten on the upper part of the great 
toe. His description of tlie leech ex&ci£y agrees witli that of the 
last patient. Ulcer&tion tdok place, whicliP healed, and was suc¬ 
ceeded by a tumour containing pus. On being opened, this de¬ 
generated into a sloughing ulcer, out of which came a large por¬ 
tion of the extensor tendon of the toe. The ulcer is at length 
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healed; but a ve^ bu'ge cicatrix remains, and the p^tieplrlias as 
yet by no means recovered the perfect use of his foot.. 

Thus we see three men perfectly hale in othw ^pects, ren¬ 
dered to^y useless by this accident. It would be y&j soth^Bc- 
toiy> could some cm’rect information be got aBbut the rept^es. 
wldfit possess the power of cauring so much mischief, and the best 
means of preventing or alleviating the consequences of thrir Inte. 
—TrarAacHons of t1^ Medical and Physiced Socic^ of Calcutta. 


A Series of Observations on the Temperature ^ the iS'ett at 
the Moidh of the Thames, in the year 1824. By Mr i. 
Fj^mbly, R. N. Communicated by the Author. 


Date and 
Otaervatiiai. Iti^Moon. 

j 

' Time of 
OlMBvatkn. 

Temperature of Air and 
Surface, 

Stateofthe 

Sur&OB. 

State 
of the 
Tide. 

Diie^^and 

Fcna 

Air. 

Surrace 

DUT. 

Aldborough Apr. 28. 

8 0 1‘. H. 

48.5 

44.0 

— 4.5 

nifBed, 

i flood, 

SBW.Ihish. 

Baj, 

10 0 

47.5 

1 

44.0 

— 3.6 

do. 

1 flood, 

... da 

29, 

8 0 A. M. 

52.0 

45.0 

— 7.0 

rufiled, 

4 flood. 

8 . fteali. 


9 0 

51.5 

46.0 

— 6.6 

do. 

da 

.... da 


Noon, 

65.0 

45.0 

— 10.0 

rough, 

H.W. 

••• stTonffe 


9 0 p. u. 

50.0 

46.0 

— 4.0 

runted, 

4 flood. 

... flrecA. 


10 0 , 

52.0 

46.0 

—. 6.0 

do. 

1 da 

.. da 

30. 

8 0 A. u. 

OSfO 

46.0 

— 7.0 

1 

ruffled, 

4 flood, 

SSW.freah. 


10 0 

6.7.0* 

4&0 

— 9.0 

do. 

4 flood, 



1 0 P. M. 

sao 

4&0 

~.10.0 

do. 

H.W. 

ss'&SMo. 


5 0 

57.0 

48.0 

— 9.0 

d(t. 

4 ebb. 

... . ^0. 


10 0 

50.0 

46.0 

— 4.0 

rough. 

4 flood, 

SSW strong 

May 1. 

8 0 A. M. 

54.0 

47.0 

— 7.0 

ruffled. 

4 flood, 

i 

GO 


7 0 

64.0 

48.0 

— 6.0 

do. ^ 

1 ebb, 

• e» ^0* 


11 0 

50.0 

47.0 

3.0 

do. ' 

ffloo^ 



9 0 A. M. 

61.0 

47.0 

—* 4.0 

ruffled, 

4 flood, 



12 30 p. u. 

49.0 

47.0 

— 2.0 

do. 

I flood, 


HoUesley 

6 0 

4a2d 

49.0 

+ 0.76 

do. 

4 ebb, 


Bay, 

10 0 

48.0 

47.0 

— 1.0 

da 

4 flood, 


Harwich 

•8 0 A. H. 

44.6 

50.0 

+ 5.6 

rough. 

UW." 


Harbour, 

4 0 P.«i. 

47*0 j 

50.0 

+ 3.0 

da 1 

Vebb, 



G 0 

46.0 

51.0 

+ 5.0 

da 

4 ebb. 



11 0 

4.S.# 

%I.O 

+ 7.6 

da ^ 

4 flood, 



• 

8 30 A.3f. 

*49.0 

50.0 

+ 1.0 

ruffled. 

|ebb, 

t " 

\ ■ 


8 30 A.X. 

56.0 

51.0 

— 6.0 

ruffled, 

} ebb, 

a 

12. 

8 0 A. M, 

47.0 

61.6" 

I+- 4.5 

ruffled. 

{flood, 

» 


3 0 P. M. 

62.0 

62.0 

0.0 

do. 

f ebb, 



11 0 

44.0 

69.5 

+ 6.6 

da* 

4 ebb, 




3^8 , ' Mr FremUy’s Ohseroaiwns m the Temperature 


Place of 
Observation. 


QateBad 

PnaicBitf 

thelblOB. 


Time of 
Observation. 


Ten^matvxe of Air and 
Surfaca 

Air. Surfiuel DIS 


ate ofthe 
Bwhea 


State 
of the 
Tide. 


Winds, 

•iractlonand 

Poroe. 


Harwich 

Harbour, 

Hollesley 

Baj, 


Outside of 
Shinwash S. 
liolloslev 
Bay, ' 

Harwich 

Harbour, 


.Off Felix, 
stow, 


Orfu^ Ha* 
vea| 
Harwich 
Harbour, 


{Entrance do 
Off' Felix, 
stow, 

{OffUaudsey 
Entrance of] 
Harwich 
Harbour, 

HoUesley 

Bay, 




May 13. 


0 A. M. 48.0 

0 P. H. 61.0 

.S7* 


0 A.M. 62.0 

8 

0 P. M. 51.0 

28. 

8 

0 A. M 55.26 


10 

0 P. u. 48.0 

29. 


0 A. ai. 58.0 

0 P. M 50.5 

.Tune 1. 


0 A. M. 59.0 

0 p. jt. 66.0 


10 

0 A. M. 53.6 


Noon, 58.0 


5 

0 p. H 54.3 


8 

0 ... 52.0 


10 

0 A. M 57.5 


1 

0 p. JH 62.6 


9 

0 . 53.0 


11 

0 . 56.0 

0 A. M. 61.0 

0 P. M. 57.0 

0 ... 55.5 

0 ... 51.0 

1 

10 

0 49.5 

8. 

0 

0 A. H. 68.0 


10 

0 P. hi. 49.0 

15. 


0 A.M. 56.0 

0 p. H. 57.0 

0 . 57.0 

16. 


0 A.M. 62.0 
SO.p.M. >7.0 


6 

0 ... tiA.5 


9 

0 ... '(3.0 

17- 

6 

0 A. M. 53.0 

iNoon, iO.4) 

0 P. M. 56.5 


10 

0 ... 50.0 

Kb 

9 

0 A. M. 54«0 


11 

0 ... vd.5 


1 

0 p. M. 67.0 



0 57.6 


'■7 

0 ... 52.5 


9 

0 A. ». 52.6 


1 

0 p.x. 53.0 


-9 

9 AtM 56.ft 

'V 

7 

0 P. X 56.0 

24. 

10 

b A.M 59.0 


11 

P ... 68.0 


51.0 

3.01 illed. 

49.5 

1.5i aigh, 

1 

62.0 

—10.0 Im, 

50.251—0.75 

51.0 

4.0| iffled, 

50.0 

2.0' dm, 

51.0 

7.0 aim, 

49.5 

i.O afil^. 

52.0 

7.0 viflled, 

53.r> 

2.5 n. 

56.0 

2^ jflled, 

67.0 

1.0 0 . 

65.5 

1.2 0 . 

55.5 

3.1 aim, 

56.0 

— i.l iffled, 

58.0 

** 4.5 0 . 

55.0 

+ 2.1 0 . 

56.5 

+ 0.1 Im, 

67.0 

— 4. L'alm, 

50.5 

— O.f uffled, 

54.0 1 

— hi 

.55.0 

+ 4.' 

54.0 


54.0 

4.' ;alm, 

54.0 1 

■F 6.' Tifll^, 

55.5 1 

— 0 . -uffled, 

66.3 

i— 1 . do. 

16.0 

— 1. do. 

57.5 

— 4. nlm, 

65.0 

— 2.' ,ruffled, 

56.0 

i— 0. do. 

54.0 

+ 1 do. 

64.0 

+ 1 V. rough, 

55.0 

5 rough, I 

55.5 

1 do. 

5C.0 

6 ruffled, 

56.0 

ruffled. 

640 

1.5 do. 

54f0 

3.0 do. 

54.0 

1— 3.6 do. - 

640 

+ *1.5 do. 

52.0 

1— 0.5 {rough, 

62.0 

{— 1.0 |V. rough, 

56.0 

0.0 toimb, 

5&0 

+ 2.0 ruffled, 

58.0 

— 1.0 ruffled, 

58.0 

0.0 do. 


IBood, ii.bS.fresli. 
I ebb, .. strong. 

H.W. !i$£. Ught. 
i flood, i^E. 

)r flood, 3* light. 

I do. Clalin. 

• 

1 flood, ast, light. 
^ do. ... do. 

j- flood. fE. 

I ebb, 

I ebb, i7NE. mod. 
I flood ft. do. 
H.W. ... do. 
ebb, Eastr.liglib 

I ebb, NNE. 

1 flood 
i ebb, ... 

J ebb. Easterly. 

i ebb, SE. light. * 
flood . do. 

4 flood .. do. 
H.W. .. do. 

4 ebb, .. do. 

8£. light. 
ESE. do. 

SSE. frash. 

... do. 
South, do. 

Calm. 

;EN£.Ught. 

do. 

. do. 

NE. strong. 

. do. 
bll^da 
..^esh. 

NNW.mod 
. do. 

. do. 
ESE. do. 

. do. 


SE. mod. 
... do. 



of the Sea at the Mouth of the Thames. 



Time of 

Otaerrsthin 


Temperature of Air and 
Suriiwe. 


HarwichH. June26> 
Entrancedo 
p#ay. 

Outside uf 
ShipwaA S. 
HollesW ^1- 

Bay, 

Outside of 28. 

Shipwasfa S. 

Near the 29. 

Gatihard 
Sands •, 


« 30. 9 0 A. M. 

Outside of July 9. 10 0 a. m. 


Shipwasli 

Sand, 


On Inner 
Gabbard S. 


Near Inner 
Gabbard S. 

ll miles off 
Ortbnlncss, 
Near Inner 
Gabbard, 
On do. 

Near the 
Gabbards, 



10 10 0 A. M. 
Noo: 

B U P. »i. 

11. 5 0 A. M. 

OOP. M. 


IG. 8 
10 


10. 11 0 A. M. C0.0 
3 0 P. M. 74.6 


20. 7 0 A. M. 39.0 
11 0 ... 62.6 


21. 3 0 A. M. 62.6 
10 0 ... 63.0 

Noon, * ^ 65.0 
9 p P. >1. 69.7 


Winds. 

DbeedanaBd 

Force, 


WNW. mo. 

... do. 
SW. do. 
... do. 
... do. 
... do. 

[SW. do. 

SSW. mod. 

SW. mod. 

a«* 

... fresh. 


SW. mod. 
... do. 
... do. 
South, do. 
... do. 


N£. light. 
... Ho. 

... do. 

... do. 

, NE. strong, 
calm, 
do. 


calm. 

do. 

do. 

do. 


— 3.6|ruffled, NbW. lif^it 
do. ... do. 

do. NF.. do. 

do. ... do. 

ruiiied, NE. light. 


ruffl^ SSW. do. 

Ai______ 


* Two dangerous dioaU aliout X5 and SO miles SSE. X £• ftom Oifordnew. 
t At the depth of 17 fathMMthetanpcwfurewMftmndtolrt thewiiMmattlisitefecifc 

t At the depth of 16 fothonu, die tdnperature mw fotmd to the ssme u at i*c suefluft. 
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Observations made during a Visit to Maddruy amd a Reddence 
in the Canary Islands. By Baron Leopold Von Buch. 

HEN my ini!blligont and amiable friend, the distinguished 
botanist Christian Smith of Drammen in Norway, and I were de> 
tained in London in the winter of 1814, the siinilarity of oirr pur¬ 
suits soon produced a close intimacy between us. We metf^uent- 
ly, and visited many places together. Every thing we saw and 
heard, and, perhaps, my friend's peculiar susceptibility also, were 
continually transporting our imaginations to the splendid pheno¬ 
mena of nature in warmer climates; and we witnessed witli the 


liveliest emotions the great facility with which pc'ople were waft¬ 
ed from this immense port to every (j[uarter of the globe. Our 
desire, tlierefore, became so engrossing, that w'c believed it to be 
only fulfilling our duty, w'hen we endeavoured to profit by such 
an oppOTtunity of acquiring some knowledge, however small, of 
tro^cal vegetation. While continually occupied with these 
tlioughts, the William and Mary, a sliip lying in the Thames, 
and quite prejiared for setting out on her voyage, finally fixed 
our almost settled resolution. We resolved to visit the Canary 
Islands. ^ ^ 

The ship was ready to sail, and M'/i^vere prepared to accom¬ 
pany her as early iis February, that we might not ini.ss the tle- 
hdious winter of these happy islands. But the ratification of 
peace with America, which would cause the American priva¬ 
teers to abandon the coast, being still unconcludcd, the vessel, 
to our mortificati^, was detained in the harbour. We embark¬ 


ed at Spithead, near Portsmoutli, on 31st March 1815. Con¬ 
trary winds, and a search of the press for the seamen on board, 
obliged us h^remain some days longer in Yarnmudi i?i the Isle 
of WightTwi 8th April, we at length left the Ciiaunel, gained 
tlie. main ocean, without difficulty or hardship, discovered the 
island Porto Santo on SOth, and on.tljp 31st Wded at Fundial 
in Madeira. « « , , t 

Captivated by the powerful fascination of every object arountl 
hjni) Smith was no longer mactive. In a fit of transport, he 
rushed^^iwards the Cactus b^hes which divered the rocks in 
the to asce^fifin* whether it was 'reality or 
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deception: he leaped walls to reach the woods of Donax^ whose 
summits the breezes waved gently and delightful^ over the 
vine» that grew among them. As he ran enthusiastically 
from flower to flower, it was scarcely possible to prevail upon 
him to enter the town. On an elevated situation, appeared a 
lawn of lofty trec‘s, of Justida, Melia Azederach, and Datura ar- 
borea, completely covered with gorgeous and gigantic flowers, 
that loaded the air with perfumes. The large leaves of the Ba¬ 
nana wt»re waving over the walls, and tlie splendid palm trees 
rose high above the houses. The singular shape of the Dragon 
tree, the all-pervading fragrance of the blossoms, and the mas¬ 
sive leaves of the Orange trees, attracted us involuntarily to the 
gardens. Here the Coffee trees form liedges and copses, en- 
closnig large b<*ds, in which xVnaiias without number ore culti¬ 
vated in the open air. Mimosas, l^.ncidyptus, Melaleuca, Pro- 
tea, Mainea, Clitoria and Eugemia, all jdants of wliich we ob¬ 
serve only mere fragments in our hot-hou.sos, are here elevated 
to tall and stateJy trees, displaying their far glitteriug blossoms 
in the most delightful climiite upon earth. 

“ How shall I relate to you,” said Smitli, in a letter to liis 
friends in Norway, liow shall 1 exprc.ss what I liave seen and 
felt—^liow can I convey to you an idea of the varit*ty and singu¬ 
larly of these forms, of^ ^^le beauty and brilliancy of these co¬ 
lours, and tlie general giia^ous aspwt of nature w’ith which I 
am surrounded ! We have climbed the declivity of the moun¬ 
tains that environ the lovely Funchal;—^we have at length seat¬ 
ed ourselves on the margin of a rivulet which leaps from £dl to 
fall through bushes of rosemary, jessavnine, l^rel and myrtle. 
The town, with its fortiiiaitions, it.<$ churchs, its gardens, and 
its vessels in tlie road-stead, are lying at oiu* feet. Groves of 
chesnut aj)d pine trees are stretched above us, among which 
arc scattered flowers of spartium and lavender. '||'he vast 
numlx?r of Canary birds among the branches arg filling the air , 
with their warblings; and the snow, sometimes appearing through 
the clouds that wrap the siflnmits of the mountains, is the only 
object tliat can recall my native land.” 

ft very step was instructive, every plant between the stones of, 
the pavement a new discovery. The light-hearted children of 
the neighlmurhood collected, and liccompanied the industrious 

4 
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botanisf, l^j^ng with joyous agility amongst the roc1cs» They 
brought floyrers to him frmii every quarter; they gathered toge* 
tber U3 dose groups, waited silently and attentively to learn if the 
flowers would exdte his attentum. As soon as they weredeposi- 
ted in the .boxes,"a gcnta'al shout of joy arose, and the group 
bounded liack, with a thousand leaps, to cull new flowers among 
the rocks. From the opposite dedivity, the abodes of hospitality 
glittered through the close foliage of tlie enoirding vines; the 
waving bananas formed the roof of the porch; a foaming stream 
rushed among the l)anana routs, and lost itself among the large 
leaves of the Colocasia, that adorned the dedivity with their 
lively verdure. A young woman with her distaff in her hand, 
sat uprni a bank among the bananas: her husliand stood l)eforc 
her with his guitar, to anticipate her wisdies with times^ and 
songs, after the flnislicd labours of the day; and the neighbours 
were collected, to encourage the song and the sport with their 
applause. 

The Idand of Madeira was still the same as in former years, 
when it was described by Camoens the poet: 

Nam’d from her woods, with fragrant l>owers adorn’d. 

From fidr Madeira’s purple coast we turn'd. 

Cyprus’ and Paphos’s vales, the smiling loves 

IVlight leave with joy, for fair Ma^^’s groves; ^ 

A shore so flowery, and so sweet/Affair, 

Venus might build her dearest temple there. 

Micki:,e, iMsiad, B. v. 

We remained only twelve days on this charming island. It 
was the rainy ^epon, and, on account of the rains, many a day 
passed whicli weVould have gladly devoted to the prosecution 
of our pursuits. The mountains half-way down were conti¬ 
nually involved in clouds; and on the higher parts of them, 
the snows were not yet dissolved. We neverthek'ss fresolved to 
ascend as high as pissible, to obtain a survey, however super- 
flcial, of the decrease of vegetation on the^heights*. 

We left Funtdial on the 16tli A^ril at day-break, and soon 
reached the magnificeiyt church of Srahora de^ Monte, which 
comnttlftds one of the most beautiful prospects in the world, and 
frcaA^a great distance serves as a land-mark to direct ships into 
the %u^ur. According to^ the barometer, its height is 1T74 
l^nch feet above the sea .' The gardens are eleyated to the 
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same height, but there were no moie African fonms, no more 
Palins, no arborescent Euphorbias, no more Agavas.or CacaJia 
Kleinii; and the Opuntia that rose hipest waa already left be¬ 
hind at the elevation of 1005 feet. 

'After another hour's continual climbing, we reachedk^^ great¬ 
est height of the rocks in the immediate vicinity Of f^ndial; it 
is a stone visible from below,' and S435 feet above the sea. Im¬ 
mediate^ behind this height, we entered a thick grove of spl^- 
did LawniH Indica, whose wood almost rivals the beauty of ma¬ 
hogany. Among them stood lofty trees of Laurm noUnMs the 
laurel of the poets, and of Laurus Til (Jhetens)^ one of the lar¬ 
gest trees of the island, which no axe touches or wounds with 
imptpiity. The stench emitted by the wood is so violent, that 
it L'ompels the woodman to take to flight; so that a tree can be 
felled only in a number of days, and after long intervals. If it 
is not touched or injured, its ample foliage and its wide spread 
branches, render it a real ornament of the woods. We observed 
also arborescent heaths, Erica sropana and Erka arborea. The 
road to St Anna, upon the north side of the island, and from 
that to the top of the mountains, is here separated by a water¬ 
fall. This jx>int, by the barometer, was 3251 feet'high. The 
fbg^now appearing, covfjred every surrounding object, and we 
were obliged to anitinu^^ur journey enveloped in thick mist. 
It was still possible, however, at least, at first to see so far be¬ 
fore us, as in some measure tf) trace the direction of the road. 
At one o’clock we attained an elevation of 4162 feet, and at a 
little distance we discovered through the fog ^mountain valley 
adorned with bushes; it was the Val Ganana.'^We entered, and 
found, to our no small astonishmenf, that it was an entire wood 
of billberrics in blossom (Vaccinium arctystaphyUos), small trees 
from 16 tcl 2(rfcet high, which we were obliged to examine minute¬ 
ly, before wc^ could be satisfied that they were not tha common 
billberry of our woods ( Vaccinium myrtUlusJ, grown to an un¬ 
usual rize. Not far from tl^e height stood the last majestic laurel, 
an anrient tret, covered with moss, anckcompl^tely distorted. It 
stSbod at tlie height of 4769 feet. In the opposite valley, we came 
up to several trees of Erka arborea, which were 6 feet in circum¬ 
ference, and more than 30 feet hj^b. After half an hour's walk 
towards tlite west, there appeared, beneath^ a little crag opposite 
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a pr]k:l|)ice janing towards the north, a magniiicent spring, as 
GopiouB as.A fividet, and rushing violentljr. It was carefully iiw 
closed with, a wall. Its temperature was 5^.75 R. C., 

45°. F.) The top of it, and likewise of the whole surrounding 
declivity,^ was iif no place covered with snow. The qanng had 
the tem^raturc of the interior, and reminded us of the tempe¬ 
rature of northern climates. Vamnlum arctystaphyUos^,&viif^ 
up the declivity upon the north side, but did not reach ^die sum¬ 
mit ; and, in our farther progress towards the height, it was no 
longer viable. The rocks above the spring rose to the height 
of 4849 feet above the sea. 

The fog was now so dense, that we could not see a few 
stqps before us. Even in this darkness, however, we ^ven¬ 
tured to climb still higher; for, being placed upon a sharp 
ridge, with vast and precipitous rides, we were in little danger, 
as long as it continued, of wandering in a wrong direction. 
When we reached the first continued snow, the barometer shew¬ 
ed an elevation of 5148 feet. The ridge now turned suddenly 
from its former westerly direction, and ran from north to south, 
forming a large projecting bastion, surrounded with horrible 
and inaccessible precipices. The snow lay far down on the 
declivity. The highest peak was no^not far distant, for even 
amidst this darkness it was distin^shed by the pyramid of 
stones erected uptm it, and which rose through the surrounding 
snow. The barometer was fixed on this pyramid, and carefully 
observed; and the height of the peak, which is called Cima de 
Tourigas, was, by this mode of measurement, found to be 5484 
French feet. 

• 

{To be Continued.) 
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Lisicf Rare Plants which have Flowered in the Royal Bakmic 
Garden, Edinburgh, during the last three months ; with 
DeKriptions of several New Plants. Communicated by 
Dr Gsaham. 

10#A September 18S6. 


Asclepias tuberosa. 

Flowered io the open border in Iroiit 
of one of liie stoves. 

Bauksia aemula. 

This ])lant is at present flowering 
very freel^^ in the greenhouse. I’hc 
young branches and leaves are co> 
vered with a rusty pubescence. 

Calligaxpa cana. 

The yellow MtUiers, and the decur¬ 
rent leaves with branching veins, 
of the plant figured in Kut. Mag. 
t. 2107.f make it doubtful whether 
our plant is the same; but 1 think 
it safest at present to consider them 
(HI) as in other respects they seem 
extremely alike. I add, however, 
the chaimTter and description of 
our specimen. 

('• cana ; foliis pctiolatis, lancculatis 
acuminatis, dentatis, basl cuneatis, 
integerriinis, preecipue 8upj;a ner- 
v|s, subtus, rainis([ue toniv'^^sis; 
cymis axillaribus, iKtiolosne.yse- 
dentibus. 

Descaipt.-m$ 7( ru& erect, stem round, 
grey. Brancltes decussating, sub¬ 
erect, young (dioots covered with a 
dense, short, soft tomentuin. Buds 
small, point^, tomentose. Leaves 
opposite, petloled, spreading, deci¬ 
duous, about three pairs near the 
extremity of the branch remain 
longer than the rest, lanceolate, 
acuminate. 4-6 inches long, 2-2]^ 
broad, blulitly'Withed, entire, and 
Bomewliat wedgeshapedat the base, 
in no degree ^current on the jie- 
tlole, wrinkled, tomeniose, es|ie- 
cially on the back, green above, 
white on the back ; primary i%irA 
little branched^nd, as well as the 
middle rib, woolly on botii aides, 
EUd prominent behintL Petude 4 
inch long, stout, flat above, densely 
tomentose. Cymes axillary, situ¬ 
ated near the extremities of* the 
khoots, on peduncles cqual,in leng^ 
to the petiole, lUchotomous, diva-, 
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ricated. .Srac/cos small, awl-shaped. 
Calyx 4-toothed, tomentose, green, 
persisting, teeth pointed. CoroUa 
deciduous, twice the length of the 
calyx, 4-cleft, scgmoits rounded. 
Stamens 4 ; filaments twice the 
length of the corolla, inserted into 
the back of the rouadisli, fiat, bi¬ 
locular anther; pollen n^bitish. Pis- 
til single; yermen globular, green ; 
style ulilbrm, swelling und^ the 
stigma, longer than the filaments; 
stiyma flat, obscurely bilobular. 

All the parts of the flower, except 
the germeii and pollen, lilac. To- 
mentum every where upon the plant 
cream-coloured, except on the hack 
of the leaf, whore it is nearly white: 
on the cyme it becomes lighter up- 
w'ards to the flowers. 

The plant was raised from see<l sent 
by Dr Wallich from India in 1823, 
and marked “• NepauL” It has 
been kept in the stove. 

(Jaiiipanula dichotoma. 

-- - grondiilora. 

Capparis spinosa. Caper hush. 

In the open border, in front of one of 
the stoves. 

Commelina cj^ca. 

Draba alpina^s, siliculae pilosae. 

Brt Supplement to Appendix of Cap¬ 
tain Parry’s First Voyage. The 
seeds of tliis and several other arc¬ 
tic plants were given to me by Mr 
Fisher, after Cimtain Parry’s Se¬ 
cond Voyage. Some df the phmts 
could not be poeserved after they 
had germinated; but thisisfuUy 
established. . 

Glycii^e uiolXs. 

Iris venia. 

Sweet’s Brit. FI. Garden, t. 08. . 

Ixora incarnata. 

iLobclia corymbosa. 

L, corymbose; caulc fruticuloso; fo- 

B b 
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Ills sparsi^ Iqpceolato^pathulatis, 
inciso-serraUa, concavis, ilecurren- 
tibns; corymbis (dcmum spiris) 
axiUaribus terminalibuaque versus 
fines ramuolruiii eungt'stis. 

DESCBiFT^iltw/ ])gx‘nDi!il, iibnnis. 
Stm somewhat procuuu 

l>ent, bnfn'ir, SraucLeil. Branches 
scattei’ed, spreading, green. Leaves 
lanceolatn. spathiilate, inciso. set* 
rateil, concave, smootli, obscurely 
veined, dciujrrent, serratures acute. 
Flowers .small, feti'i, numerous, in 
flattish corymbs, afterwards ebm* 
gatetl into ovatoH^ylindrical spikes, 
which are axillsiry and terminal, 
and collected at the oxtrcniitics of 
the branches. VedierU; in the iixiLs 
of small, pointed, grtTen bractcas, 
and equal to them in length. Catyje 
5.parted, srament.s criual, pointed, 
at first anpUed to the tube of the 
corolla, qiterwards apreafliiig. Co¬ 
rolla white or p:ile pink, with two 
rows of deep r(.Hldid]>pur])le spots 
on the inside of the limb at its 
base, marcescent; limb departed, 
segments pointed, and slightly bent 
Imck, three middle segments nesu*- 
ly parallel, the two lateral ones 
.spreading; tuhe cicfl to the base, as 
long as the segnmuts of the calyx. 
FUameufs as long as the lube of the 
corolla, nearly colourless. Tube of 
anthers dark leadon-coloured, hall' 
the length of the lihuuents, with 
two .spn.*nding awns at the apex; 
sifflc ])utple, as long as the stamens; 
stigma very small. 

The specific name I haw adopted, 
was suggested l)r Hooker, and 
is that under , it is believed, 
he Avlll presently ^ure the ])iant 
in his exceUen't hixotic Vloqi, a 
work which lias certainly no e(|iml 
among those in course of publica¬ 
tion in Britain. 

Lonicera flexi^bsa. 

* 'f r ■' 

Lotus decumt)cn.s.. 

Sm. Engl. Flor.-Lz^wlfMor, Bishop, 
in Edin. Phil. Jouriu^;Jan. 1A26. 
This plant we had fnmiM'r Bishop 
himsc^ and 1 cannot npaftate in 


of Rare Plants. 


considoring it the In daembens of 
Smith. 


Magnolk grandiflora. 

Flowered fi^ly on the opm walk 

Martynia probosddea. 

The seeds were brou^t from Mexico 
by Mr Mair, and the plant U ripen¬ 
ing fruit. 

Musa gjipientum. 

Nelumbium speciosum. 
Nicoliana vincajflora. * ' 


N ym})l ia;a alba, var. canadensis. 

This is easily distinguished from the 
Kiiropeaii plant by the longer di¬ 
visions of the sti^a, by the very 
uneijual calyx; by the outer petals 
kniig green on the oulidd^; and 
by tiie rounded overkpiang lubes 
of the leaves. 

A Nuphar from Canada also flowered 
in the pond this season. It scem- 
e<l certainly now; hut no racino- 
randa haniig been taken at the 
time, little can be said except that 
the flowers very nearly re.seni1)led 
the N. udvena, while tiie habit of 
the plant was that of the N. luiea; 
the leaves arc not raised above the 
suiface of the water. 

Both these plants were presented lo 
Butiuiic (iarden by the Coun- 
of Ualhousie, and both flower¬ 
ed in July. 

Persoonia lancteolata. 


Polygalii affinis, 
Pycnostachys coerulea. 
Rucllia strepens. 
Spatalla bracteata. 
Staebys angustifulia. 
TJjunbergia ala^. ^ ‘ 
angu|itt^, 

Valeriana alliarifolia. 
Yucca iilanientxjsa. 
25ef)hyranthes rosea. 


last Number of tliis Journal, two spedes of Cmo^er- 
mam were ec|xiieotti^ stated to have betm sent by Mr Fraser 
Wn N^, South' Wales. VTe owe the possession of Aem.to 
-A-i experienced liberality of Mr Alton. •' ^ 
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Celestial Phenomena from October 1. 1826 to Januarp*!. 1827, 
calculated fbr the Meridian of Edinhurgh, Mean Time. By 
Mr George Iknes, Aberdeen. 

The times arc inserted acooiding to the Civil reckoning, the day iM^limliig at midnight. 
—The Cm^unctions of the Moon with the .Stars are ^ven In ^MenstOH. 


OCTOBER. 


». 

H, , ,, 


1. 

13 ft 2ft 

0 New Moun. 

2. 

13 «2 26 

d ))«TT)e 

2. 

14 0 50 

d })inp 

4. 

10 57 14 

d )> » ~ 

4. 

23 5ft 43 

d 5) 9 

0. 

0 25 5 

d 

A. 

5 1 2.3 

d )) M nt 

5. 

^ 5 2 44 

d }) 2 ^ TIL 

5. 

7 35 10 

d 5) »TTL 

0. 

10 1ft 11 

d D p Opii. 

7. 

3 43 43 

d D d 

7- 

7 0 25 

d }) T M 7 

7. 

7 45 7 

d ]) 2 as 7 

7. 

14 1C ft 

d 9.TnL 

ft. 

5 4 8 

d 9 ^ ’ll 

8. 

ft 44 29 

}) First (Quarter. 

ft. 

9 28 3ft 

d Jd 7 

ft. 

17 38 67 

d Dijl 

». 

13 10 54 

d }) ^ n*-. 

12. 1 

• 2.3 37 20 

Inf. d O 

13. 


^ <;^atcst elung. 

14. 

12 28 30 

d9«nL 

IS. 

5 44 54 

6 

15. 

21 18 48 

O Fuli Moon. 

2ft. 

7 10 22 

d l>i a 

20. 

23 32 - 

d D ?: b 

21. 

23 4!) 40 

d D * n 

22. 

3 14 ft 

d 5) b 

22. 

5 7 33 

lui. 1. sat. 

2.3. 

20 4fe4 • 


23. 

22 10 38 

0 enters ITL 

24. 

2 20 27 * 

( Ijost Quarter. 

24. 

22 4 1 

d 1) £ze 

24. 

23 10 59 

d ]) 2 at 025 • • 

25. 

9 20 30 • 

d ? A Qpli. 

28. 

18 29 7 

d D V 

30. 

0 22 30 

d })«nr 

30. 

0 59 39 

d ))inj? 

30.. 

2 36 12 

66 11 

,31. 

0 50 52 

0 New Moon. 

31. 

20 28 .30 

d D 9 


XOVEMBER. 


D. 

1. 

W* / H 

5 42 . 

d D 

1. 

‘ 9 57 57 

d S ^=2= 

1. 

14 29 2.5 

d ]) » /*TTt 

1. 

14 30 44 

d D 2/STfl 

1. 

1ft 5ft 1ft 

d})*Tn. 

2. 

18 45 5 

d D p Opb. 

3. 

5 44 53 

d J) 9 

3. 

14 55 10 

d J T 7 

3. 

15 29 3ft 

d 3)2ac 7 

4. 

1ft 25 3 

dDd 7 


0 26 27 

d 3)¥ 

5. 

19 26 18 

d)) 0 n 

ft. 

4 12 26 

Im. II. sat. 2/ 

ft. 

16 56 1ft 

)) First Quarter. 

p. 

i- 

6 32 50 

d d¥ 

7. 

23 16 - 

^ very near S ITj^ 

14. 

5 20 - 

Im. I. sat. % 

14. 

15 40 52 

0 Full Moon. 

16. 

13 30 47 

d D * b 

17- 

5 48 10 

d 5? b 

18. 

6 6 56 

d })» ti 

18. 

7 56 18 

dSb 

20. 

8 27 - 

d d A 

21. 

5 16 15 

d 5 I « 2S 

21. 

6 30 63 - 

d }) 2 « sns 

22. 

17 33 2/^ 

( Last Quarter. 

22. 

18 46 54 

0 enters 7 

25. ■* 

13 20 26 

d D 

26. 

11 18 45 

d D«ii]e 

26. 

11 55 38 

d Dili]? 

28. 


^ greatest elong. 

28. 

17 8 16 

dDx=i= 

28. 

21 22 35 * 

61)*^^ 

29. 

11 32 42 

0 New Moop. 

29. 

0 -» 

dD9 

30. 

3 35 43 

Im. I. sat. If. 

30. 

6 37 46 

d J P Qpb- 

30. 

22 48 50 

d D 9 

31| 

1 16 26 

d J) 1#^ ^ 

31? 

1 49 51 

d 7 

31. 

5 7*42 

Em. III. sat. If. 


» B 

• • 
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J>ErEMllEB. 


D. 



D. 



2. 

1 55 48 

23. 

3 44 33 

Im. 1. sat. y 

3. 

11 23 20 

dDl? 

23. 

4 9 38 

Em. IV. sat. V 

3. 

3 68 65 

d D ^ 11 1 

23. 

4 12 8 

6T>y 

3. ■ 

19 60 31 i 

23. 

20 10 4 

dD-nj 

6. 

G-61'28 

J) First Quarter. 

23. 

20 49 26 

d JiUJ? 

7- 

5 39 16 

Ini. 1. sat. y 

24. 

3 2. 

In£ d ©? 

8. 

3 40 44 

Itn. II. sat. y 

24. 

21 50 32 

f Oh 

8. 

6 11 50 

Im. III. sat. y 

26. 

3 51 41 

<5 D »=2= 

13. 

19 38 29 

d 5) • d 

26. 

8 12 66 

d 5^=2= 

14. 

11 13 3 

O ^"“11 Moon. 

26. 

12 48 8 

d J 1^1 111 

14. 

11 54 48 

d D C « 

26. 

12 49 27 

d j spirt 

18. 

0 13 33 

Im. I. sat. y 

26. 

18 18 40 

d D »ni 

15. 

10 8 5 

d J)h 

27. 

12 53 37 

d })«? 

15. 

13 5 30 

d D» n 

27. 

17 0 55 

d 1) /• Oph. 

18. 

a 4,6 - 

d09 

28. 

10 50 - 

dJ)? » 

18. 

11 0 16 

<5 1) 1 « 22 

28. 

22 10 21 

0 New Moon. 

18. 

12 15 11 

c4 ]) 2 « 223 

29. 

13 5 33 

d Dd X 

23. 

6 21 25 

( Last Quarter. 

30. 

0 55 .55 

d 

22. 

7 28 56 

0 enters 

30. 

5 37 67 

Im. I. sat. y 

23. 

2 8 47 

Im. IV. sat. y 

30. 

14 35 16 

d D /S 11 


Thnes ^ the Planets passing the Meridian. 


OCTOBElt. 1 


Merrury. 

VoBua. 

Mars. 

Jupiter. 

Salun. 

Gemgfan. 

1 >. 

1 

5 

10 

16 

20 

26 

H. , 

11 20 

11 31 

11 42 

11 51 

12 4 

12 15 

■ 

H. , 

16 60 

16 53 

16 48 

16 44 

16 40 

16 36 

11 2 

10 46 

10 31 

10 18 

9 58 

11. , 

5 47 

5 32 

6 13 

4 54 

4 34 

4 14 

H. (, 

18 48 

18 32 

16 13 

17 62 

17 .H4 

17 15 

1 KOVEMBER. | 


Mercury. 

Venus. 

^Mars. 

Jupiter. 

Saturn. 

Georgian. 

D. 

1 

5 

10 

15 

20 

25 

H. , 

12 30 

12 39 - . 
12.49' 

12 59^ 

13 127^^ 
13 

U. , 

14 62 

14 60 

14 47 
.14 41 

1'W 34 

14 21 

n. , 

16 32 

16 29 

16 24 

16 21 

16 16 

16 13 

M. , 

0 36 

9 23 

9 7 

8 62 

8 36c 

8 18 

H. , 

3 46 . 
3 3() t 
3 10 

2 66 

2 30 

2 8 

U. , 

16 62 

16 32 

16 13 

16 64 

15 37 

16 18 

!• ' - t. ' 

_5_. 

BCC£»1 

lER. '' 1 

_ t _ t 1 

■ 

M^fcury. 


Man. 

Jupiter. 

Saturn. 

OeoiglSB. 

- a- 

Irt 

1 

?• ' 

13 10 « 

W*) 

*tmio 

11 18 

10 46« 

V H. 

S^14 2 

13 48 

13 20 
n IM 

12 22 

11 W 

H. , 

18 8 
16/6 

15'68 

16 56 , 

15 62 

16 46 

n. , 

7 68 

7 46 
. 7 27 

V J B 

t 6 62 

6 85 

H. , 

1 42 

1 26 

1 1 , 

0 87 

0 21 

23 65 

H. , 

14 64 

14 40 

14 21' 

14 2 

15 44 

13 26 
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On the 14th of November there will be an Eclipse of the Jtloon, which 
will be parUy vMbU: 


D. !!• / ^ 

The EcUpse begins, Nov. 14. 13 47 93- 

loginning of total darkness, - l4,55 iS 

Moon rises totally eclipsed, - 15' 3G 32 

Ecliptic opposition, - - 15 40 64 

Middle of the ccUpsc, • ' - 15 43 8 

Entd of total darkness, > • 16 30 67 

End of the eclipse, - - 17 38 42 


Digits eclipsed, 17° 25' 50" from the nort.h aide of the Earth's shadow. 


On the 29th of November there will be an Eclipse of the Sun, which w’Dl be 
visible if the weather prove favourable. A complete calculation of the Lunar 
Eleuignts, using the Tables of Damokeauy and the Solar Elements as obtained 
by using the Solar Tables of Dclamhre., with the results of the prindpal steps 
of a calculation for Edinburgh, was published in the Edmburgh PWosopMeal 
Jmnud fitr April 1826. The following are the final results, as inserted in 


that number: 

The Eclipse begins. 
Greatest obscuration. 
Tiiiible conjunction. 
End of the eclipse, 


Mean Time, 
n. II. f ff 

Nov. 29. 9 33 59,9 

10 37 37,7 

10 38 45,0 

11 43 9,5 


Apparent Time. 
H* / « 

9 46 32,4 

10 49 9,9 

10 50 17,2 

11 54 40,9 


Difpts eclipsed 6“ 58' 10",4, on the north part of the Sun’s disc. T!ie Moon 
igill enter Uie Sun’s disc d?;;,yie west limb, at 37° 56' 11" from his zenltii, 
in reference to the horizon, i 


SCIENTIFIC INTELLIGENCE. 

ASTHOKOHlf. 

1. The Moon and ks Inhabitants .—Gibers conidders it as 
very probaDle that the moon is inhabited by rational, creatures, 
and that its stMfacc is more or less covered with a vegeddlon not 
very dbsimilar, to that*of our own earth. Gruithuisen maintains, 
that he has discovered, by ihefins of his telesco^, great artificial 
works in the mfton, creefed by the Lunlirians; and very lately, 
ainftha? obs«*ver maintains, from actual observation, that great 
edifices do exist in the moon. Ni^gerath, the ^logiot, do^ 
not deny the accuracy of the dcsc^ptions published" by G^t* 
huisen, but' maintains that all, these appearance are owing to 





890 ^ Sdentific Intelligence.—-Astnmcymy. 

vast wliin^ilces or trap veins rising above the general lunar sur¬ 
face. Gruithuisen, in a conversation with the great astronomer 
Gauss, after describing the regular figures he had discovered in 
the' moon, spoke-of the possibility of a correspondence with the 
inhabitants of^the moon. He brought, he says, to Gauss's re¬ 
collection, the idea he had conmiunicated many years ago to 
Zimmerman. Gaus answered, that the plan of erecting a geo¬ 
metrical figure on the plains of Siberia corresponded *ivith his 
opinion, because, according to hi'^ view, a correspondence with 
the inhabitants of the moon could only be begun by moans of 
such mathematical contemplations and ideas, which we and they 
must have in common. The vast circular hollows in the moon 
have l>een by some considered as evidences of volcanic action, 
but they difler so much in form and structure from volcanic 
craters, that many are now of opinion, and with reason, that 
they are vast circular valleys. 


MKTEOROT.OCV. 


ii. Transmission of Sound .—“ The extreme facility with 
which sounds arc heard at a considerable distance, in severely 
cold weather, has often l)cen a subject of remark; but a circum¬ 
stance occurred at Port Bowen, \i^^h deserves to Iw noticed, 
as affording a sort of measure of tlr[.s facility. Lieutenant Fos¬ 
ter having occasion to send a man from the Observatory to the 
opposite shore of the harbour, a measured distance of 6696 feet, 
or about one statute mile and two-teutlis, in order to fix a meri- 
dum mark, baci^accd a person half nray between to repeat liis 
directions; but he found, pn trial, that this precaution was un¬ 
necessary, as he could, without difficulty, keep up a conversa¬ 
tion with the roan at the distant station.”—|) 

S. Blood in Britain.—In the Historian of Llanc^ 

aram and the^xon Chronicle, it is smd, t rained blood in Bri¬ 
tain and Ireland, that butter and milk became ruddy, and the 
moon became re^” These rains Fell in the reign of Prince 
Egfrid, in 684. * 

Bitsh^g Meteor^. Stone .—According to Stromeyer, it con¬ 
tain iron 81.8; nickel 11.9; cobalt 1.0; manganese 0.2; sul- 
5.1 := 100.0. Stromc)4r had not examined it^for chroriic. 
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5. MoricMni mi Magnetism ,—It results from the* experi¬ 
ments of this distinguished philowpher, that there %cery proba¬ 
bly existe a magnetic power in light, particularly in the exterior 
edge of the violet ray; and also, that this power is to be ascrib¬ 
ed more to the chemical or deoxydising rays, than to the violet 
ray itself. If this newly discovered property of light shall be 
confirmed by the experiments of others, we must not, as some 
arc disposed; to do, abandon the idea of the earth's magnetism. 
The earth, as Morichini remarks, will absorb the magnetic fluid 
of the solar rays, as it absorbs heat and light. Iron will bear 
the same relation to the magnetic fluid, as pyrophorus to caloric 
and phosphorus, by isolation, to light. 

Q.^Lumimms Meteor .— Edinbubgh. On Sunday, August 
27th, about nine o'clock in the evening, a meteor shot over this 
dty, in a direction from SW. to NE-, which was visible for a 
few seconds, and brightly illuminated the sky in its trade. It 
resembled a great sky-rocket. — Falkiuk. Sunday last was 
marked for the sudden rise which the thermometer expe¬ 
rienced, rendering the atmosphere so sultry that we were re¬ 
minded of the late great heats, and which was not diminished 
by the peals of distant thunder that continued to grumble du¬ 
ring the afternoon'. At a quarter to nine o'clock in the even¬ 
ing, one of the grandest celestial phenomena that has occur¬ 
red in the memory of the oldest person was exhibited. The 
air was quite calm; but there was a heaviness which indicated a 
surcharge of electric matter. A vivid glare of light, tinging 
every object with a pale blue colour, sudde^^i^lazed forth in 
the heavens, rendering the minutest object visible as' at noon¬ 
day. The eyes of every person in 'the street were instantly di¬ 
rected to t^e east, where a most sublime sight met their gaze. 
A large body of fire, in 6ha})e like a jargonelle pear, and appa¬ 
rently of the «izje of a bee-hive, was moving in a direftion from 
SW. to N£. with a Ashing noise, someth'mg sfinilar to that of 
a rodket. It left behind if a*very long train, nol of sparks, but 
fluid-like, and*of the mbst resplendent prismatic colours. It con- 
tifl'jed viribie' for nearly fifteen seconds, having gpnc over a 
space of about forty-five degrees, and descended apparently s6 
low that it actually seemed to app|oach within a hundred feet'of 
the earth.* Having assumedja deep crimen tint, it was exiin- 
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guMoed witkcHit any expkmpn, several pieces of matter, like 
cinders, faUing perpendicularly-downwards, which wrere evident¬ 
ly the burnt remains of the nucleus.— St AxnaswV.^ On Sun¬ 
day evening last, at about a quarter before nine, there was seen 
in this city (St Andrew's), a highly luminous meteor to the 
south-east of the city. When it was first observed, it bad the 
appearance of a comet of transcendent brightness, having a nu¬ 
cleus of about half a degree in diameter. It appeared^to shoot 
forth in a direction from SW. to NE. over a circular path of 
about 35% and gradually diminishing in magnitude, until it fi¬ 
nally disappeared. What was j)erhaps most remarkable in this 
meteor was, that in its orbit it did not present an unbroken vo¬ 
lume of light, but iq>pcared to throw out bright spiirks in ajl di¬ 
rections, resembling, in some degree, a sky-rocket. The ^ne 
appearance was observed at Cupar at the same time.—^B ridliko- 
TON. Sunday evening 27th, about nine o'ckxrk, a luminous 
meteor of daz/.ling brilliancy was sc'en at Bridlington, fur several 
seconds, in a NNE. direction; in disappearing, which might be 
compared to bursting, it presented bright sparkiings of a reddish 
yellow colour. The night was l>cautifully clear and serene. 

7. Keimrkahle Rainb(m.-^On the 18tli May of this year, 
1826, at six o'clock p. m., lightning appeared in the eastern 
part of the heavens, and a little rainr fell. There, where it was 
darkest, I, and many of the inhabitants of Lengsfeldt in Eise¬ 
nach, observed a very remarkable rainbow. We saw not only, 
as is commonly the case, the feebly coloured interior rainbow, 
and the darker^^pured exterior rainlx>w, with all their transi¬ 
tion of colours, bin among these also the following tlireefold 
repetition of the^^ the following order :—Most exterior rain¬ 
bow, violet, blut^^ecn, yellow, and red; under a dark layer, 
and below thes^with diminished intensity of cofouj^ first the 
common hiterior bow, with red, orange, yellow, .green, blue, 
violet: then thi following ^rce; purple, (frange, green, violet; 
puiple, orange, green, violet i purjdef orange, and finally a dull 
green arched^ripS.—-Atriten Archiv. ‘ 

* .mm- CHsuisTRV. 

The clay and pub 
use of the potter,* by being 



Action of Doused 
fl^s are copajiineid for the 
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Hrsi separately diffused in water to the OQnsisteace*<«f duck 
cream, and, when mixed in due. proportion, u'e reduced to a 
proper oonenstence by evaporation. During this process, if'tbe 
evaporation l)e not rafnd and immediate, or if the ingredients 
are left to act on each other, even for twenty^etuc hours, the 
flinty particles unite into sandy grains, and this mass becomes 
unfit for the manufacturer. In this case there is apparently a 
chcmics^ action. 

9. Chloride of Lime as an Antiseptic, — The chloride of 
lime is remarkable for its antiseptic powers: thus, if an anitoal' 
body, already offensive owing to putrefaction, is drerjched in an 
aqueous solution of this salt, the smell entirely disappears; fur.. 
tlieTp if fresh flesh is drenched in it soon, that is in a few daysj 
it. becomes converted into a mummy-like whitish substance, and 
does not give out any unpleasant smell; hence it has been re^ 
commended to use chloride of lime, in preference to all other 
substances, in the embalming of bodies. 

10. Ammoniac in Alder Water .—Mr Gleetsmann has detected 
ammonia in the aquse distillatsc Sambuci. In a former Num¬ 
ber we mentioned the occurrence of ammonia in Chenopodium 
factidum, Viola odorata, the flower of Stapelia, &c. &c. 

V. Acids and Salts »f Soil. —Dr C. Sprengel, private 
teacher of chemistry and economics in Gottingen, has published 
in Karsten’s Archiv, a long memoir on the characters of vege¬ 
table soil; on the peculiar acid it contains, espcrially when in 
the state of peat, and on the various natural j^mbinations of 
this arid of soil, met with in soils of different,^escriptions. 

■? 

GEOLOGY. 

IS. Qudder Sandstone belongs to the -Hausmann 

and Von Schlothrim have ascertrined that the ^ader sandstone 
of Pima, Que^enbui^, Blankcnburg, &c. belong^ to the green¬ 
sand formation, and is cssenrinily different froOT the sandstcgie 
with coal on th^ Weser^ which is a lias ^audst#ne. 

iS. Structure of the Sums Alps.—-d?Tom the foot of the Ce- 
vennes, by Marseilles, Gap, Grenoble, Geneva and Bex, rimilar* 
and very simjde goognostical relations occur. The |pwest roek 
is blackish«mar]y limestcme, whicn, from its fossils, and odier 
characters, appears to be s li^ limestone t<^ this sufceeds 
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ivhite, compact, often oolitic limestone, which is Jura limestone, 
and is often covered with ckj, sandstone, marl, >&c. that belong 
to the quader sandstone and green sandstone. The valleys are 
often filled with ,Molasse. The Swiss Alps are, in all probabUi- 
ty, nmilarly constructed. The dark transition limestone, with 
its subordinate beds of gypsum, belong to the has formation; 
the true alpine limestone to the Jura limestone; the green sand 
and quader sandstone form the highest ridges of the calcareous 
alps, as on the Mount Saleve, Diabicrets, See. It seems proble¬ 
matical if true transition limestone occurs in this part of the Alps. 
If the view now given be correct, says Kefferstein, the calcare¬ 
ous alps and the Jura exhibit the same gcognostical structure 
and compodtioii, and probably were at one time conncctqi to- 
gedier (as is the case at present in the south of Fram;e), forming 
an extensive plateau, which, at a period not veiy remote, suf- 
fmred violent elevations and depressions, by which the green 
sand, for example, was raised to the height of 10,()0() or 12,000 
feet. These changes, wliich have given the present form to the 
Alps, may have taken place during or after the deposition of 
the chalk formation. 

14. Jpatitc m Secondary Oreenstone .—The Greenstone of 
Salisbury Crags, in our vicinity, contains crystals of Apatite. 
The well known seaindary greenstone of the Blauc Kuppe, near 
Eschwege, in Germany, lias also t>eeii found to contain, along 
with crystals of magnetic iron ore, crystals of apatite or phos¬ 
phate of lime. 

X 

V MINERALOGY. 


15. SuIpJiate qfStrontiaP^ and Stdphate qfBarytee cor^omid- 
Several writers have mentioned sulphate of strontian as 
occurring in ymn^ pid cavities in different places, ^here only 
sulphate wf baryt^^met with. To theme who m.ay not be wil¬ 
ling to use the^ninemlbgical characters fbfr distinguishing ^efn, 
the following Chemical properties will answer: Every combiaa- 
tiem of strontian dolours^the dame of the blowpipe'parpHsh-red, 
—every combination of barytes yellow'ish-grecn. The caustki 
hepatic smell before the' ^bki^pipe, determines the kind of acid 


which asfbfed in oombiiiation„widi dir earth before the experi- 

, * - ' 

"BeUurK itismuth. —Berzcliu. hiu voalyted a mineral, of 
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a silver white colour, broad foliated fracture, and sbtmng me¬ 
tallic lustre, freto Riddarhjtta, and ibund it to be a telluric bis¬ 
muth. It occurs in the mine of Jcfur- 

ncH. . •’ 

17. Vesuvian of Mtam .—^According to Dr Kol>ell, in Kart- 
ner’s Archiv. b. vii. heft. 4., the Vesuvian of Mussa contains 
Silica $4.848; Alumina 21.933; Lime $3.609; and Oxydule of 
Iron 6.400 = 97.790 .—Vemvlan tf' Montzom.^ Silica 37.644; 
Alumina 16.688; Lime 38.240; O.xydule of Iron 6.420 = 
98.972. Rather more than 1 per cent of phosphoric arid was 
foufid in these Vesuvians; but whether it was a regular or acri- 
dental part, was not determined. 

18. Garnet .—^Kobell in Kiirsten’s Archiv, b. v., in a Me¬ 
moir on Garnet, maintains, that rinnamon-stone, the Hessonite 
of Haiiy, is a variety of garnet, and is disposed to conrider Kel¬ 
vin also as a variety of garnet. I'hc hyacinth-retl, and orange- 
red garnets of Piedm<int, he says, are crystallised varieties of 
rinnamon-stone. 

19- Natural Ahtm. —Profes.sor Breithaupt has met with na¬ 
tural alum crystalliKed in regular octahedrons, in a slaty-olay, 
near to Wetzelsteiii in Germany.— Kdrxten, Archiv, b. vii. h. i. 
s. y5. 

* 

ZOOLOOY. 

20. Entomology .—The Highlands of Scotland arc rich in 
insects. Last summer, Mr John Curtis,* the editor of British 
Entomology, made a six weeks tour in Scoth^; and among 
the Lcpidoptcra alone he added to his cabiAet, which already 
contained 1200 British sjjecies, thirty species that were new to 
him, and no fewer than thirteen of these mm-deecript* At the 
base of Sl^hiAlien he found the rare BisUm tifepuiaria. 

21. Masto^n found in Bahama .—In a colltction jB>t objects 
of. natural history, lately sent from Bahama to Professor Jame¬ 
son, there is a fosril grindar of a mastodon, the nrst instance^ we 
recollect of tha remainssof that genus leaving been found in that 
quarter. 

22. Mammoth at HudsorCs -Professor Jameson has in 

his posse^on a One fosril grinder of tlic mammotlK which was 
found on die shore of Hudson's my, by the then tfhicf of that 
country, William Auld, Esq. * 
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23. Wluj^FlsJiefy at Van DieniaiCs Land, —Wliales had 
very frequently been seen in tbe estuary of the Derwent and in 
the bays adjacent, and one or two had been occa^onally killed; 
but the first attempt to make their capture a regular branch of 
trade, tpok place in May 1824. Mr Kelly, an enterprizing iv- 
adent at Hobart Town, resolved to employ a colonial built 
schooner in this undertaking. She was only fifteen tuns bur¬ 
then, was manned with twenty-two hands, and had fi^ whale¬ 
boats attached, furnished with the ret]uisite implements. With 
this little vessel, in the short space of thirteen days, Mr Kelly 
contrived to capture five whales, the blubber of which yielded 
forty-five tons of pure black oil. As soon as a whale was kih 
led, Uic schooner was run up to the carcase, and the 
commenced; when the blublx^r was stowed into tbe casks, the 
vessel (being tolerably well loaded with the produce of one siza- 
Wc whale) was immediately steered for the harbour, from which 
she was seldom more than eight nr ten miles distant, frequently 
not more than four or five. The cargo being discharged, the 
schooner was again at her post in tlie offing witliiu a few hours. 

24. FosbU Imccts.-^VosMl insects occur in aralicr and in 

some otlicr mineials. Those met with in amber vary much in 
species, according to locality. The ajrnbcr of Sidly contains Af¬ 
ferent Coleoptcra, that of the Baltic st'a contains many Diptera 
and Neuroptera. The following genera have been found in 
amber: Platypus^ Art^doccros, GryTlus, Mantis^ larvae of but¬ 
terflies ; Phryffonea, FpJtcmeray PereUy Formica, Evanta, Ti~ 
pula, B'dnOy Scohpendra, CMronmnus, and many Arach- 

nideea. Of fossil insects in other substances, Parkinson men¬ 
tions larvae of LibcBn^ in Amestonc, and some Melidontkcr and 
PoUstes have been found4n slate. 

BOX ANY. 

» % 

25. Nardus ^ Spikenard.<^¥ram a species of Nardus, which 

grows in vast abundance all over the Malivah in India, Dr Max¬ 
well, in the Transacdons^of the Medical and Phydcal Society 
or Calcutta, which has just reached Europe, informs us, th^ 
» extracted a highly pungent essential which he strongly 
recommends to be used in the way of friction in rheumadsm, 
because he *as found it very /flioacaous in gready alleviating, or 
ipmovinglthat disease. Dr IffTallich says, this plant, the 
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nardus or spikenard of the ancients, is either the Aq^topogon 
Ivarancura of Dr Blanc, or the Andropogon Martini of Box* ^ 
burgh : its characters shew it to be different from Andropogon 
schsehanthus, FI. In. Dr WalUch adds, Over and above the 
three species of Androjx)gon, (viz. Schcenanthus,' Ivarancura and 
Martini,) which are centered as the spikenard of the ancienta 
I beg to observe, that Vtderixma Johomouri, (Vide FI. Ind. 
vol. i. p. .^65.), is also taken to be a sort of spikenard. Now, 
two moi% distinct things do not exist than those two genera; 
and the root of the Valeriana Johomouri is very little inferior in 
fragrance to our common valerian, (Val. offic.) which smells abo¬ 
minably. 

56. On the OsJiaCy or Gum Ammoniojc Captain Hnrt 

of tfie 5th Battalion Native Kcgimcnt, Bombay, gives tlie 
following information as to this interesting plant, in vol. i. 
of the Transactions of the Medical and Physical Soriety of 
Calcutta. “ It having been intimated to me, while at Bu- 
shirc, by the President, Capimn Bruce, that the plant which 
produces the gum ammoniac, called by the Perrians Oshac, 
would be acceptable to botanists, as it was but irajicrfectly 
known, I procured the accompanying piece of stem, leaf and 
flower, and took a drawing of one of the finest plants. Its 
height was 7 feet S inches,* and the circumference of the lower 
part of the stem 4 inches. It grows principally in the plain be¬ 
tween Yordc-Kaiist and Kumisha, in tl^ province of Nauk, 
without cultivation. The gum is so abimdont, that, upon the 
slightest puncture being made, it instantly ooze^ forth, even at 
the ends of the leaves. When the plant has Attained perfection, 
innumerable beetles pierce it in all directions; it soon becomes 
dry ; it is then picked off, and sent via Bushire to India, and 
various parts Af the world, and is an article ofL considerable ex¬ 
port. I am of opinion that it might be cultivmcd ynjik success 
in many parts of Kat^^war, and the experiment wi^t be wm?th 
the attention of Gov^ment.. The gum might feasily be pm- 
cured by artidcial means, which woi^ld anspver the purpose 
cq|iaily well.*' 

57. The bark the stem of the Pomegranate, a epet^ inr 
cure tf Taenia or Tape Womu —P. BretoWj £sq» says, I 
have repeatedly put to the test of \ria}, in cases oi penia, with 
uniform success, the dried barlt of the stem* of ^e ponipgranat^ 
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shrub, b^b in decoction and in powder, without exciting any 
other sensafions than those which arise from the cxliibition of 
the fresh bark of the root of the plant. I have also ascertained, 
by frequent trials, that the virtues of the bark may be preser¬ 
ved several yeai*; a circumstance favourable to its transmission 
to Eurtipe. Some Iwk of the stem, which I have had upwards 
of four years packed in a deal box, I have recently tried in se¬ 
veral cases of teenia with perfect success; so that I have no he¬ 
sitation whatever in recommendmg this drug, not only £s a safe, 
but as a perfectly certain remedy for the expulsion of tjcnia. 
This drug is equally efficacious in expelling from the lower ani¬ 
mals, (especially dogs) t:enia, to which they are very subject in 
this country. To full grown dogs may be given the same dose 
as that taken by adults. The powder mixed with buttir or 
minced meat, is as good a foim as any; .some dogs will of them¬ 
selves eat it when prepared in this manner. The powder may 
also be given in balls, or the dcc(x;tion may be substituted wiili 
equal effect. We arc indebted, it seems, for our knowledge ol' 
this invaluable remedy for the tape woj’m to a mussulman fa- 
keer, named Azim Shah, who, in 1804, having relieved, in a 
few hours, Mr Robert Home of Calcutta of a taenia, which mea¬ 
sured 36 feet in length, was prevailed on by a reward of two 
gold mohars, to disclose the secret.'"-t-T’rnn.tflc/lon.t o /’tlte Jlfrdi- 
€0.1 and Physical Society tef Calcutta^ vol. i. 

I AXTUBOrOLOGY. 

28. Accoun^^ a sin^ilarly small Child^ by T. E. Baker, 
Esq. of Buxar.—'{’he child is the daughter of a Mrs Green, the 
wife of the riding-master of the 5th Native Cavalry, and is now 
with the mother, living at this station with Mr Edwards, an 
overseer to the Ho^bjurablc Company’s dej)ot; ha| lieen seen 
by Mr ^urgeo|^f the superintendant of the stud; by 

Thompson', ihe cit^l^urgeon of An*ah, by Captain J. Macken¬ 
zie, and otlierlresvlipis at the station. The mother was coining 
by water from A^a, and was confined ^noar Bandah, when she 
thought herself ali^ut months and a half gone with cliild, 
. ftn illattiributed her premature conffiiement to having over-exeifed 
heriielflir;femoving some boxes, &c. On this day (May 24th) 
^ifte child ^onc month and twenty days old; it weighs exactly 
one pound and ounces, fourteen inches in length. 
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The fcJlowing are the dimensicHis of the principal pyts of the 

body:— \ i„d«. 

Circumference of the head (longest diameter), * . . h) > 

Ditto ditto (shortest diameter), - •> - • *0.1 

Ditto of the chest, - - - - , ^ - 9. 

Ditto of the body, - - ^ ® 

Ditto of the thigh, midway between the knee and the hip-joint, ‘ 9.6 
Ditto of tlic fore-arm, midway between the wrist and elbow, . 1.7 

I much regret the weight and dimensions of the child were not 
taken whi'n it was first born, for the mother informs me it has 
grown considerably since that time. At first it would not take 
to the breast, but it now sucks very well. The bones of the 
head are rather 1 (M)sc', and the anterior and posterior fontanels 
arc large in pmportion to the size of the head.— Transactions 
oftih Medical and Physical Society Calcutta, vol. i. 

MEXSIJUATION. 

29- Tables for converting Scotch Land Measure into Impe¬ 
rial Land Measure, andfr fading the Rent, Produce, or Va¬ 
lue of an English Acre, having given that of a Scots Acre *.— 
Before the act for ascertaining and establishing uniformity of 
weights and measures was passed, there was no certain rule for 
<ieterniining the proportion of the Scots to the English acre, on 
account of the want of agreement among surveyors as to the 
exfl^t length of llie Scotch .eli. Now, however, the length of 
the ell lias Ik'cd ascertained by a careful aiK^jwientific measure¬ 
ment, and the result as well as tiie propc|riion of the Scots to 
the English acre declared by a Jury appointed by the Sherifi*- 
depute of the county of Edinburgh. Their v'frdict, which is 
dated 4lli February 1826, finds, that the st^dard Scots ell, at 
the temperature of 62® of Fahrenheit, contains 37.0598 Impe¬ 
rial staudanl inches; and, consequently, that the Scots chain 
contains 7-$.llt)6 Imperial standard feet, and ^at the English 
or Imperial acre has to the Scots acre the prm3otti6lf*of 1 to 
1.26118345. From tfiesc data, the two foUowing^ncise Tables 
have been constructed. Tfic'first serves to convcTt any number 

Scots acres, 1'oods, faTls, and ells, int# Imp^ial acres and die 
deftimal fraction of an acre; and by the second, having given 

* Mr Elgeii of Aberdeen sent us for insertion in tke Journd interesting 
[ Tables of the^same general nature with t>i%se here givea Thop Tables were 
examined by an eminent matiicmatioian, who constnucta tho« now publish, 
cd, which he considers more con^nient. ^ 
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the value of the produce of one, or any number of Scuts 

^acrcs, the rdnt or value of the produce of the same number of 
imperial acres may be found. Their construction is sufficiently 
obvious, and their application must be manifest from the ex¬ 
amples which ^follow them. 


Table for converting Scots Acres, Roods, ^'c, into Imperial Acres. 


Scots 

Acm 

Impetial 

Acres. 

Scuts 

Roods. 

Imperial 

Acre. 

Scots 

aKalls. 

Imperial 

Acre. 

Scots 

Elis. 

Imperial 

Acre. 

1 

1.2611834ri 

1 

.31530 

1 

.007882 

1 

.(R»0219 

2 

2.52236690 

2 

.63059 

2 

.015765 

2 

.000438 

3 

3.78355035 

3 

.94589 

3 

.023647 

3 

.00067 

4 

6.0447:1380 



4 

.03163 

4 

.00088 

5 

&30591725 



5 

.0:4941 

5 

.00109 

6 

7.567HM170 



6 

.04729 

6 

.00131 

7 

8.82828415 




.0.5.518 

7 

.00153 

8 

10.08946760 



! «• 

.06306 

8 

. 0017 .^ 

9 

11.35065105 



! n 

.07094 

9 

.00197 


Table for fading the Rent Produce of an Imperial Acre, having given 

those of a Scotch Acre. 


1 Rent, Produce, &c. 

Rent, Prtsiuce, &c. j 

Rent, PrrNluce, Ac. | 

Scots 

Imperial 

Sc^ 

Imperial 

Scots 

Imperial 

Acte. 

Acre. 

Acre. 

Acre. 

Acre. 

Acre. 

£ 

£ 

s. 

£ 

T>. 

£ 

1 

.79291 

1 

.0396 

1 

.0033 

2 

1.58581 

1> 

.0793 

2 

.0066 

3 

2.37872 

3 

.1189 

3 

.0099 

4 

3.17)62 

4 

.1.586 • 

4 

.0132 

5 

3.96453 

5 

.1982 


.0165 

6 

4.75744 

6 

.2379 

6 

.0198 

7 

0 550.'14 

7 

.2775 

7 

.0231 

8 

6.:^4b.^5 

8 

.3172 

8 

.0264 

9 

7.136i5 

9 

.3568 

9 

.0297 

10 

7.92906 

10 

.3965 

10 

.0330 

s.«- 




11 

.0363 


£xa»ii>i.£ of uae of Table I.—Convert 
3858 Scots Acres 2 B. 31 F. 2» £. 
into Imperial Acres: 

• Importal Acre*, 
i-3783.56035 

IS h 



Scqjs Acres 






252.23669 
; 63.05917 
I 10.08947 
r- .6.1059 

! .23647 
.00788 
410438 
.00175 

imperial Acres, 4109.81675 
#tl09 A. 3 R. 14^P. 20.6 Y. 

may beVsefiil to surveyors 
^ial Chain nos beu Isdd downcon 
Vniversity building^ 


Example of use of Table II.—A Scots 
Acre was sold for £ 82 : 12 : 9 ; 
hence find the v^ue of an Impe¬ 
rial Acre ? 


Founds = 

^ I Chill 
d Pence = 


80 

2 

10 




£63.4325 

1.5868 

.3965 

.0793 

.0297 


Value ol Imp. A. 'rs £66.5238 
= feSilOiO,?*. , 

mi 


iitt the exact length of the Im- 
i puspet in ^nt of the Edinburgh 
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KOTICSS OF NEW BOOKS. 

29. Daubeny on Volcanoes .— This truly exceUeait worlrtel^ 
afforded us during its perusal, much unmixec^leasure and de> 
light. Wc have nothing equal to it on volcatS&s m the EngMsli 
language. The excellence of its arrangement,‘the accuracy of 
its details, the extensive array of facts by whidi it is distin¬ 
guished, the general judidousness of Dr Daulieny’s conclusions, 
all concilr in rendering it a most valuable addition to the geo¬ 
logical literature of Great Britain, Dr Daubeny is already 
advantageously known to the public by his excellent memoirs 
in the Edinburgh Philosophical Journal. His work on Volca¬ 
noes gives him high rank among the gwlogists of this country, 
and,•we trust, is but the precursor of other geological achieve¬ 
ments. 

30. Lothmn'‘s County Atlas of Scotland.-^-Tlm work, which is 
now in progress of publication, in quarto size, we consider de- 
•serving of public encouragement, on account of its general ac¬ 
curacy, neatness of engraving, convenient form, and cheapness. 
Wc shfill notice it again when completed. 

31. Dr Fyfe's Majiual qf Chemistry .—This work, in one 
volume of moderate size, and illustrated with numerous, very 
iistj^ul, wooden cuts, wc rt^ommend to the student of chemistry, 
frt)m its acciu-acy, perspicuity, and the practical details with 
w'hich it abounds. We have not mot wd^Wflny Englisli work 
which contains in the same space more i^ful matter than the 
Manual of Dr Fyfe. The wooden cuts, also, ^ve a character 
of utility to the work, which will be most [^rticularly felt and 
piized by the student of chemistry^ for whose use alone this 
work has been written. 

32. Cayfah^ Parry’'s New Work .—Of this irork, just publish¬ 
ed in London, no copies have as yet reached irainbui^, so that 
w'c are deprived of ag opportunity of noticing 
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Dm of Kitgiiah Patents. 


4os 


JAsi of Pathits granted in Pngland fro/n ilirth May /o 9//( Sep- 

temher l<S2(j. 


Miiy H- I.. /^AC'HAiiiAii jun. ot Portsea, prnvtihrokc'r, fbr a (.orribination of ma¬ 
terials to be iisetl as fuel. 

‘2'i. D. Dux.v, King’s Ilow, Pentonville, nianufaet iirer of essence of cof¬ 
fee and S]nces, for iinjirovements upon the screw press used in 
the ])ressing,of j)iij)er, hooks, tobacco, or i)ale g'oods, and in the 
exjiressingOf oil, extracts, or tinctures, and for various other 
purjiose.s, in whicl) great pre.ssure is re(pured. 

'f. Huohes, Newhury, lierks, miller, for im])rovenients in the me¬ 
thod of restoring foul or sinutlyf wheat, and rendering tlie same 
fit for use. 

F. Moi ineox, Stoke Saint Mary, Somerset-sliii’e, for an im])rovement 
in machinery lor spinning and twisting silk and wool, and for 
roving, sjjinning, and twisting flax, hemp, colton, and other li- 
hrous substances. 

'P. P. Eikt, Sti'and, coach-maker, for impro\’ements in wheel-cairiage.s. 

J. Paiiker, Knighlshridge, iron and wir(,'-fence mainifaclurer, for im¬ 
provements to park or other gates. 

n. P. DEt)iin«oi)t;a, Leicester Square,- for an ajjjiaratus to cool wort, 
and also I'or the j)urpose of condensing the steam arising from 
stills during the process of distillation. 

May 23- ''V. H. tfiiiBs, Castle Co'urt, I.awremx' Lane, warehouseman, ami A. 

Dixon, Huddersfield, manulacturer, for a new kitid of piece 
gooils formed hy a condnnation ol'threads (d‘two (w more colours, 
the manner of combining and dis])laying such colours in such 
piece goods constituting tlie novelty thereof. 

.1. Smith,' Tiverl on, Devonshire, lace manufacturer, for an improve¬ 
ment on the stocking-frame. 

J. l.OAcn, Birmingham, i)rass-founder, for a self-acting sash-fastener, 
which fastening is applicable to «-ther ]Hirposea. 

If. Si.Aoci, Kilnhurst Forg;e, near Doncaster, steel manufacturer, for 
an ii'urovement in the manufacture of siirings chielly aj>plicable 
to carfiai^P.i. 

1.. J. A'Iaiue, M^ripiis de Comhis, Idecester Srpiare, for inqn-ove- 
ments in the A)nstrtu-tion of rotatory steam-engines, and the aji- 


U 
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parafiis connected theheVS'llli. 

•f. E. h'EUXANHEz, Norfolil:,,Street, Strand, for improvements in the 
construct’ an of blinds' tfi^hades for windows, or other purposes. 
Micki.eham, Funiival’s Inn, civil engineer and architect, for im¬ 
provements in engiifes, moved by the pressure, elasticity, or ex¬ 
pansion of steam gas or air. by which a great saving in fuel will 
be effected. 

IT- 11. Fans (aw.'Ai^Ic Street, silk emhossor, for an iu.proved wind- 
imiim.V' 

iM)Uon|01iTeet, Bristol, vinegar-maker, forum improved pro- 
•es.s r p’‘'^ni<ding the action of aceticiacid on metallic bodies, 
i'. “^• 'K#t 30 w i.YS, Trinity College, Oxford, for “ a new Manu- 
Pictiurc of Ornamental Aleta!.'”^ 

To T ■ IL^Tahan, A’ork Street, Dul.hn, Lieut-man'i in the Eoyal 
isj/tivy, for ‘‘ MiMiinery or Apparatus for working Ordnance.” 

To I A ’’hitev, 'I’wo Waters, Herts, engineer, for “ an Impt ve- 
meiil or f^iprovements in the Web or Wire for making Paper.” 
’Po J. Efttir i l^elfield, shop-keeper, for “Improvements in the 
s'te-i rty ^jiliho Boilers, or Steam-generators, api)licable also to the 
g*on of other fi-’iids.” 


r.v.*' I 
c 

.Tune 13. To 
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July 4. Tu D. Fageaiav, Wakefield, sadler, for Improve in mea- 
aurinff for, and making Collani for homes and othwcattla’^ 

To P. Groves, Liveipooi Street, for “ Improvements in uflanuiaG- 
turing or making White Lead.” / ^ 

To R. Wore AM, Wigmore Street, Cavendisx Stiuure, pianoforte 
maker, for Improvements on Pianofortes.’* * 

10. To P. Groves, Liverpool Street, for “ Improvements in making 
Paint or Pif^ent, for preparing or combining a substance or ma- 
ferial with oil, turpentine, and other ingredients.” 

14. To fi. Lowe, Birmingham, gilt toy manu&cturer, for “ Improve* 
ments in useful and ornamental uressiug'pina.” 

Vo J. irvy and J. Harkisov, Workington, Cumberland, straw- 
hat manufacturer, for an Improved method of preparing straw 
and grass, to be used in the manufacture of Hats and Bonnets.” 

14. Tod. P. De i.A Fous, George Street, Hanover Square, dentist, 
ami W. IjTTTLEWAUT, Saint Mary Axe, mathematical instru¬ 
ment maker, for “ an Improvement in securing or inooritig ships 
and other floating bodies, and Apparatus for ]>erfonniiig the 
samti.” 

To K. Bavltfi'E, Kendall, Westmoreland, worsted-sjiinncr, for 
“ Iniprovemeiils in the Machinery used for the operations of 
lirawing, roving, and s|)iiiniug of sheep and lambs’ wooL” 

To ,T. li. UiociNS, Oxliird Street, for ” Improvements in ibe con- 
struction of Cat-blocks and Fish-hooks, and in the ajiplication 
thereof.” 

ii. To J. Bark ox, Birmingliam, brassfouiider .md Venetian blind, 
maker, for ;t ” Combination of Machbiery for feeding fire with 
fuel.” 

To W. .JoiixsTOK, Caroline Street, Beilford Square, jeweller, for 
“ linproveuicnts on Ink-lioldcrs.” 

To W. UoBiNsox, Craven Street, Strand, for a “ New method of 
propelling Vessels by steam.” 

To AV. Parsons, Dock Yard, Poiismoutb, naval architect, for 
Improvomcnts in feuilQing Ship.s, which ai'e calculated to lessen 
the dangerous effects of iiitemsil or external violence.” 

Vug. 1. To W. Davidson, Glasgow, surgeon and drii^is^ for “ Processes 
for bleaching or whitening of BeeR’w'axJtfl^Ki^wax and Animal 
Tallow.” 

To T. J. Kxowi.vs, Trinity College, (Iftford, and W. Duerbury, 
Bonsai, Dcrb.ysiiire, collar uuuiunu'tiii'cr, for Improvements in 
Tanning.” ■* 


FAsf of Patents granted in Scotland^/rom Mat/ to ^thSe/n 
f • Umber 1826 

June 12. To Biciiahd Baiki s of lamdoii Wall, iSa/i’ <'»ty of l^oii- 
don, F.sq., for an invention communicated to by a forcignci 
residing abroad, lor B^aMethod of apply ingSu"m without p7?8- 
suro to Pans, Balers, CcqqKMs, Stills, nipeji, ainl Machinery, in 
onlcrfc urtKluceTfuinsmit, and regulate’^^aiious temperatures of 
heat in the several proce-»seH of Boiling, distilling. Evaporating, 
Insinssaling, Drying and Warming, and j l^so to ])roduce Power.”, 
17. To Thomas .Toun Know i ys of Trinity Co .lege, Oxford, Es^. for 
an Invention cimirauiiicateil to him byAa foreimer residing 
abroad, "• of a new M.umf.ul^*e of Ornan.lntal 'SA'tnl or Me- 
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1826.V 

June 26. To^RANris Hallibay of Ham, in the county of Surrey, £»!., 

« fv “ certain Improvements on Machinery to be operated upon 

\ by Steam.” 

29. To Wjtxiam TnoMsoKy Cabinetmaker and Joiner, residue in 
Folptambridge Street, Edinburgh, and Malcolm Muir of the 
* Glasgow'Veneer Saw Mills, tor ** certain Machines and Im. 

proveqients on Machines and Instruments or Tools ajipUcable to 
the performance of Cabinetmaker's Work, Joiner's Work, Car¬ 
penter’s Work, and to other similar purjroaes.’' 

July 12. To Louis Jose ru Mar ie, Marquis de Cambis, a native of France, 
but now residing in Leicester Square, in the parislt of St Martin 
in tlie Fields, and county of Middlesex, for an Inveuty'n commu¬ 
nicated to him by a foreigner residing abroad, “■ of certain im¬ 
provements in the construction of llotatory Steam Engines, and 
m the Apparatus connected thcrcwitli.'* 

21. To Heniiy Anthont Kovmans of Wamford Court, Throgmor- 
ton Street, in the city of London, Merchant, fur an Invention 
communicated to him by a foreigner residing abroad, “ of cer¬ 
tain Improvements in the construction and use of Apparatus and 
Works for Inland Navigation.” 

Aug. To Moses Pooi.e of the ratent Office, Lincidn's Inn, in the coun¬ 
ty of Middlesex, gentleman, for an invention communicated to 
him by a Icircigner residing abroad, “ of certain improvements in 
the Machines used for carding, slubhing, slivering, roving, or 
spinning wool, cotton, a aste silk, short stapled hemp and llax, or 
any other fibrous materials, or mixtures thereof.” 

Sept. 5. To John Guv and Jacob Haiiiiison, butli of the parish of Work¬ 
ington, in the county of Cumberland, straw hat manuhteturera, 
for “ an improved method <»f Freparing St raw and Grass to be 
used in the manufacture of Hats and Houuets.” 

9. To Fbancis nA].i.ii)AV of Hum, in tlie county of SuiTey, Esq., 
for “certain liiiproveuients in Engines urMacliinery to he actu¬ 
ated hy Steam, wliii;b Improvements in Machinery u'ith or with¬ 
out the aid of Steam, are ap^Uo*iblc to tlie raising or forcing of 
water.” 

9. To the said FnANt^ Hatxiday for an Apparatus or Machinery 
for 'cMing thi6 inconvenience arising from Smoke in Chim¬ 
neys, w'hicli'».° denominates a Wind Guard.” 

t _ 

t. 

^ LIST OF PJ.ATES. 

Plate £. Fig. 1, 2, .*1, illustrative of Mr Dick's Deseription of a new Itelicct- 
ing Telescojie, k- - - . Pago 41 

Fig. 4, illustrative of Prof Braudes’ Remarks on Falling Stars, 124 
Fig. 5, 6, 7' illustrative of Mr H. H. Blackadder’s liemnrks 
on the (pombustion of Alcoholic Fluids, Oils, &c. inbLumps, 52 

II. lUustrativKS of Professor Jameson’s remarks on the Irish Elk, 199 

III. jf istrative of Mr Wood’s description of a 'i’umidus in 

tlie 1 land of Sanday, > - i-i - - 216 

Fig. 2. veologicnl representation of the Stratification near to 
f the CajK* ofGood Hope. '\V«’’iiope in a future Number to 

accom]ia(iiy It with a detailed dt^smjAion by tlf.* author, Dr 
And. Smitl^, SujtRrintcudaiit of the South Afiican .Museum. 

IV. Illustrative ok Mr H. H. Blackadder’s paper on the Constru- > 

tion of Meteorological Instruments, - - 236 

V. Illustrative^’Mr J. White’s Description of a design for a Re¬ 
ctory Stoam-Enginc, - - . 266 

TI. Fo^i Plarajs, illustrative^; of M. Ad. Brongniart's pjiiier on 

Ivsail Megei/Ables of^hc co^ Formation. - ‘ 262 
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IN DEX. 


Achuitt:, a variety of augite, • — 

Adam, Dr J., his description of Cicoiiia ai’dgala, 327< 

... his notice respecting oil found in human blood, 373. 

Adamson, Rev. .James, his sketches of our information regarding rail-roads, 23. 
Air-puni]), Mr W. Ritchie’s account of one without arti&ial valves, 112. 
Air-iheniAmeter, Mr H. Mciklc’s remarks on the theoiy of the, 332. 

Alps, structure of the Swiss, 390. 

Alum, natural, found in Genmiuy, 39f>. 

Ammouia in alder water, 393. 

Anunoniucal salts the manner in which tiiey are formed in volcanoes 193. 
A]>iiarenl nearness of objects. 184. 

Anthropology, notices in, 3!)2. 

Ajiatite in sec-ondary ijreenstoiie. 394. 

ArinA., (li. A. AValker, Ksq., his account of a tour to tiie south of France ami 
the Pyrenees, 0(i, 208. 

Arsenic^ notice resjiecting Dr Christison’s new luoilc of deteciing it, 321. 

. — Al. Guilmurt's remarks on, 317. 

Arts, notices in the, 203. 

Arctic L.and Expedition, notice regarding it, 101. 

Astronomy, notices in, 389. 

Aurora-borealis. Pro!'. .1 ameson on the noises that sometimes uccomjiony it, 150. 

Renoistoii do Chatenunenf, AF., his remarks on the changes in the laws of 
mortality, within the last half century, 276. 

Riographical memoir of Henry Kuhl, 1. 

..— of Dr Christian Smith, 299. 

DIaekadder, Henry Hume, Esq., his remarks on the comliiistion Oi al.oholic 
tluid.s, oils, &c.'in lamps, A2%--observations on flame, 224. 

Bolsiny, notices in, 290, 390. 

Boue, *Dr A, his geological^ observations, 78. 

Rovle, Dr, his meteorological observations m.ade at N^j^isil^nswick, 113. 
Brandes, Professor, his remarks on falling stai's, lijlf." 

Breithaupt, Prof, his remarks on ai'hiiiile, liyaltiUerite and tr.achylyte, 3C2. 
Brongniarl, AI. Ad., on some fo.ssil vegetables ofxlie coal formation, *282. 
Bryonia alba, analysis of its root, 323. # 

Buell, Baron Von, Ms observations on the climate of the Canary Islands, 92.— 
observations made during a visit to Aladeira, 380^ 

Buchner, l>r, his hyiiotliesis regarding magnetism, 230. 

Cafoino, notice resjicctmg, 322. 

Canary Islands, Barou V on Buch’s observations on the climate of the, 92. 
Carbonate ff mi^tiesia, notice reganlmg its solubility, ^9. 

Caventou, on the chemical jiroperties of starch, 311. \ 

Celestial phenomena from July 1. to October 1. 182G, October 1- 

1826, to January 1, ^7- . « ' ' 

Cements, General Treussart on the prepai .tion of hydrailU;, 324. 

Chemistry, notices in, 188,392^ • - 1 * 

Child, Air T. E.^aker’s account of a singularly sin^.398. 

Christison, Dr, mticc resjiecting his new m.'K;^ of (Stating arsenic, 321. 
Chloride of lime, remarks on its prc'paration, 320.—^s antiseptic jiowers, 39.3. 
Ciconia ardgala. Dr Adam's destaiption of, 32?. 

Cliona celatu, i)r Grant's description of, 73. 

Cod-fishery at Newfoundland, Mr W. Cormack’s accent of tlm, 32, 205. 
Colour, analysis of a powder so named, JBO. ^ 

Comets, D^IiChmann’s inquiries regarding the forgiatibn of ^eir tails, 243. 



1\D£-X. 


Cooking,V[K^venIeiice of the {iressurc apparatus fur, 189. 

Combustioirtf ak’oholic fluids, &c. in lamps, Mr U. H. Blackadder’s ob- 
servatioqsipn the, 52. 

Commerce, notwes in, 205. 

Cormack, W-.K^sq., iiis account of the cod, ca])eliu, cuttie^^sii and as 
they occur &t Newfoundland, 32. 

CorallineH, Prof Sw^eigger on the anatouw of several sjiecies of, 220. 
CrystaK M- Bobipet’s new method of purifying, 326. 

Comiaw, Mr W. >«, on the fisheries of Newfoundland and l^ubrador, 205. 

Deception occasioned by fog, 183. 

Dick, Thomas, Ksq., his description of a new reflecting telescope, 41. 

Don, Mr David, his observations on Philadclphcse antlGranatea;, 132. 
Drummond, Lieut., his remarks on the means of ftciUtating the ifoservatioiis 
of distant stations in geodesical opeintions, 182. 

Echidna, Dr Knox on the presence of ji rudimentary sjiur i«i the female, 139. 
Engelhart on the colouring jirinrijile of the blood, 312. 

English sDks and cottons inferior in respect to durability to those of Prance 
and India, 203. 

Expedition, Arctic Land, notice regarding Franklin's, 161. 

Falling stars. Professor llrsinrlcs on, 124. 

Fiery meteors, M- Serre’s notice regarding. ]]4. 

Fish used in Persia lor feeding cattle, 197- 

Fisheries of Newfoundhiud and liabrador, Mr Cornuu-k on the, 32, 205. 
Fi.shcs, Jteverend Mr Siuiih’s account of a shower oli 180. 

Flume, Mr H. H. iJbekadder on the colour and constitution of, 52, 224. 
Fluids in the I'avities of miiu-rals, 1.02. 

Fool race on Ctiaphani Common, 19*!. 

France, Mr Arnott’s tour in the South of^ 66. 

F’*embl\. Mr .1., his oiiservations on the leiiiiieraluiv of the sea at the uioutJ) 
of the Tliamcs, 377- 

Ciurnet, cinnaiiionstone a warielv of, 39.'t. 

(laylussite. notice regarding it, l!>2. 

Cieckix'S used l«ir catcliing llics, 198. P 

<4eologica1 oli.servations, D. A. Hone’s, 78- * 

fleology, observ;6lt.i.s on its nature and Importance, 293. 

-11. notices 3!K1. 

(irahiuii,Dr, his list and (h^ciiptions of rare plants flowering in tlie Edinburgh 
Botanic Garden, 171, 3j|5. 

Grant, Dr U. K., hLs dcscrifition of a new s])ecies of >suophytc, 78.~observa- 
tions on the stJucturc of some calcareous siiongcs, 16<i*—on the structure 
of some siliciouK s]a>nges, 341.—on the silicioiis spicula of two .^ioopbytes 
195.__on the .spontorieous motion of the ova of zoophytes, 150. 
Giim-amuiouiac plant, 397* i, 

Guibourt, M. on ar.senie, 317- 

Hall, Captain BasU, his notices respecting a voyage of research, 351. 

Iferrings account of^shower of, in Kinrosshire, 187- * * 

Hills furn^jdjiy sprmgs, 192. 

Histoire NaTMl^i^es Mammiferes, notice regarding, 196- * 

Huw'ison, Dr >V^jKs account of the management* of the water melon and 
cucumber in Bussia, 125. ^ ^ r. 

Hufliidity, compdliud forgireserving substlrilces from, 189- 
Hyalosiderite, a variq|y mi' chrysolite, 383. • * 

Insects, alninilant in thcmigiiSands of Scotland, 395.—cultivation of oertaiii, 

, 198.—.found in anil», 390. * 

Illness, Mr George, hif calculations of Celestial Phenomena, from July to 
October ^26, iDti-X-firom October to January 1827, 387. 

Iodine, Mr 'A-iun* o^ts presence kt the minom spring of Boimington, 159. 
Irish elk, Proft^or Jfraeson's notice respecting it, 199. ' 
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Juniuson, Proti-ssor, his ivraarks on the noises that suinetimes ac<>,>A|)aiiy the 
aurorii lioivalis, 130.—notice rosj»ecting the Irish Elt, 199. 

Iviiox, i)r J{., his account ol’the Wombat of Flanders, 104.—inlticc ref);.irding 
the ])rosencc uf a rudimentary spur in the lenialc echidins^ 130. 

Kuhl, Henry, biographical memoir oi^ I. 

Loud (bund in a meteoric stone, 391. 

Leech, (’cyUm, Mr Tytler’s remarks on its bite, - __ 

Lognnnno.sn‘, notice respecting a w'ork of Do Candolle’s on the, 201. 

Lehmaiin, Dr, his incjuiries regarding tlie formation of the tails of comets, 243- 
Lightning, remarks on the colours otj 100. 

Lot’s wife, conjec'liire regarding her conversion into salt, 3(Mi 

Msuleira, ^aron Von Buch’s observations made during a visit to, 389. 
itiagiiesiim limestones, constituents of certain, 199. 

Mognetlcal influence of the sun. Prof P. Prcvo.st’s remarks on the, 289. 
Magnetism in light, 391. 

—, — Dr Buchner’s hypothesis regarding, 236. 

Mantell, (lidcon, F.sq., his ivmarks on the geolojritul jiosition of the strata of 
'I’ilgate Forest, 262. 

Marabous, i.olicc regarding, 199. 

Miunmoth found at Hudson’s Bay. 3:r>. 

Mastodon found in Baluuna. 39.'i. 

Meikle, Mr H., his remarks on the theory of the air thermometer, 332. 
Meteoric stone of Bitslierg, 399.—lead found in one, 391. 

——— stones, notice resjiecling tJieir stniclure, 108. 

Meteorologu^al insiniments capable of disclusiiig their indications at any given 
instant, 239. 

Meteorologv, notices in, 183, 390. 

Meteors, iumimms, seen at Edinburgh, I'ulkirk, St Andrew’s, Bridlington, 391. 
Mildew in liarley, 198. 

Mincrah^y, notices in, 191. 391. 

Mineral substances, their eflects on animals, 188. 

Mirage in Persia, DW. 

Moon and its inhabitants, conje||lures respci’ting the, 38{l. 

Mot^aiity, Mr Bonoiston do Chuleauncnt, his account of the changes under¬ 
gone during t he kst half century, by the laws of, 273. 


Natural Philosophy, notices in, 182. 

Neill, P. Esq., his su'connt of a rare fish found in tim Shetland Sens, 133. 

New Briinswii-k, Dr Boyle’s meteorological observations made at, 113. 
Newfoundland, Mr Cormack's account uf the llslicries ot^ 32. 

N ew Books, notices regarding, .393. • 

Observations of distant stations in geodesicul operatiAis, Lieutenant Dnini- 
niund on the means uf fiudlitating the. 182. 

Oil in the human lilnod, 373. * 

Olliers, Dr, his remarks on the transparency of sjiace, 141. 

Ova of certain zi^iphytes. Dr (Irant on the spontaneous motions of the, 1.59- 

Patents sealed in England, 293, 401.—granted in Scotli^, 298, 193. 
Pheasants, M. .L CL St Hilaire, on the change <if plumujj; in 392. 

Philadelpheo! and (iranatiiBe, Mr 1). Don's observations 
Plants, Dr Gi»||ar 
burgh Butame 


m's lists and descriptions of rare ones flu 
^Garden, 171, 


Poison, heart of the fnig us«l for, 198. 

Poisoning of plan*, 201. 0 

Pluvial trees, 200. 

PrevoBt, Prof. P., his remarks upon the niagnclical i 




ring in the Edin- 


luoncc of the sun, 289* 


Quadersandstein belongs to the green sand, 393. 

Itml-roads, llcv. W. Adamson’s sketches^f our intbrimmion r^^rding, 23. 
Ilain. colonial. 383. « • 
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ilattlt»nab[^taiiit*(l b.v music, 198. 

llitchie, Mr It''., hLs accuunt ufan aii^pump witliuiit nrtifimi valves, 112. 
lIuyal^Suciemol'Edinbui^h, account of its proceeilings, 178. 

Suits, notice re^lbt^ing their assumption of dillerent primitive forms, 189. 
Scliweigger, Pi‘o£, on the anatomy of ('orallina ojjuntia, and other sjiecies, 220. 
Srisena aquilu, Mr bhiill’s amnint of the, 135. 

Serres, M, J. H., his notice regarding fiery meteors seen during the day, 114. 
ScnsitlVT tree, 2(hl.' 

Shells, shower of^ 187* 

Shower of fishes in Argyleshirc, 187. 

.— . — of herrings iu lialluway, 187, 

■ . of Shells in Ireland, 187- 
Silica, chemical aciion of diffused, 302. 

Smith, Christian, M. D., biogr,i))hicul iiK'niolr of, 209. 

■ — ■■■ » Dr Andrew, his description of the snakes of Southern Africa, 248. 
Snakes, Dr A. 8mith’.s description of those of Southern Africa, 248. 

Sodom and Gouiorrah, conjectures regarding the ]iliysical causes of tlie de¬ 
struction of^ SG.*). 

Soil, acids and salts found in, 393. 

Solid subslaiu'os, chunk's ]>rudueed in their texture, 189. 

Sound, transmission of, 390. 

Space, Dr Olbers on the transparency of, 141. 

S])icula, Dr Grant on those of two /.oojiliyus from Shetland, 195. 

Spikenard, essential oil e.\tracteil frtmi it, useful in rheumatism, 398. 

Spongi‘s, Dr Ciraiit on tlte structure of caicareous,188.—of siliceous, 341. 
Springs, hills formed by, 192. 

Steam-engine, Mr ,1. White’s description <»f a design for a rotatory, 288. 

St lliliiire, M. J. G., on lemale ])he;isuuts assiuniiig (he male pluntage, 302 
Sulphate of strontian and sulphate of bar,vte.s confoiiiuled, 394. 

Swiftness of auimnls, 197- 


Tacitus, contested passitge In, 192. ^ 

Telescojte, All Dick’s descriiition of a now rellccting, 41. 

Telluric Bismuth, 394. 

Temperature oi'thc sea at the mouth of the f/hames, 'Mr Eremldy’s observa¬ 
tions on the, 377. ' ' 

Thcrniometcj-s, j Pi W ildt on the rate ol'the mercurial anrl .spirit, 327. 

Tenia, cured by pSWtejiJjinate bark, 397. 

TilguLc l^'orcst, Mr AluiiSdl on the geological position of the strata of 282. 
Titanium, a general iiigre(|icnt in felspars and serpentines, 192. 

Tour to the soutii of France and the J’yrenees, AI r Araott’s, 88. 

Traehylytc, deseflption of, 382. 

Tumnius, Air VVootl’.'^descrijjtion of the contents of a, 2U!. 

Tunier, Dr, on the presence of iodine in the mineral spring of Bonningtun, 159. 
Tytler, Air J., his remarks on thf bite of the Ceylon leech, 375. < 


Vegetation at the surface of the globe, Af. Poiret’s picture of, 117, 251. 
Vegetables, fossil, Al. Ad. Druugniart’s observations on some, 282. 
A^esuvian of AlussaVls analyBis, 395. * • 

Watcr-mJlDM^dmussian cucumber, Dr Howisou’s account;,uf^ 125. 
AVemcrian jNatSi* History Swiety, proceedings iff the, 178. 

AVlittle, account c/one killed in the St Lawrence, 198. . 

..■ 4 .... fishery at^an Dioman’s l^and, 39%• • 

-fcJT— t.£.. __J.,- • ____J— 


Zoologyy notices in, Ifm, Sdo. 
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